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(57) ABSTRACT

A bracket for attaching an electronic control unit to a panel
member is provided with: a plate-shaped insertion portion to
be inserted into a gap between an outer peripheral side
surface of a case of an electronic control unit and an elastic
pressing portion which protrudes from the outer peripheral
side surface and bends and extends in an outer circumfer-
ential direction of the case; a detachment preventing latch
portion to be latched with the elastic pressing portion of the
case, thereby retaining the case in a detachment prevented
state, when the insertion portion is inserted to a predeter-
mined assembled position in the gap; and abutting wall
portions which extend from the side surface opposed portion
on both outer sides in the outer circumferential direction of
the insertion portion, to come into contact with the outer
peripheral side surface, in the detachment prevented state.
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10 102
/. 7

- 180101
A

3
AV i




US 10,440,846 B2

Page 2

(51) Imt. ClL

F16B 2/22 (2006.01)

HO5K 5/00 (2006.01)

HO5K 5/03 (2006.01)

F16B 5/06 (2006.01)

F16B 5/12 (2006.01)
(52) US. CL

CPC ... HOS5K 5/0052 (2013.01); HOSK 5/0073

(2013.01); HOSK 5/0221 (2013.01); HOSK
5/0247 (2013.01); HOSK 5/03 (2013.01); F16B
5/065 (2013.01); F16B 5/0664 (2013.01):
FI16B 5/121 (2013.01)

(56) References Cited
U.S. PATENT DOCUMENTS

7,863,862 B2* 1/2011 Idzik .....ccooonnnne. HO02J 7/0044
320/114

8,833,716 B2* 9/2014 Funk ... F16M 13/02
248/316.4

2015/0301562 Al* 10/2015 Williams ............. GO6F 1/1632
361/679.43

2018/0295975 Al* 10/2018 Washington ............ A45F 5/021
2019/0132018 Al* 5/2019 Carnevali ............ HO04B 1/3888

OTHER PUBLICATIONS

English translation of JP Office Action dated Feb. 18, 2019 in JP
application (No. 2017-084197).
Office Action dated May 24, 2019, issued in U.S. Appl. No.
15/954,732 (copy not provided).

* cited by examiner



U.S. Patent Oct. 8,2019 Sheet 1 of 28 US 10,440,846 B2

FIG.2




U.S. Patent Oct. 8,2019 Sheet 2 of 28 US 10,440,846 B2

FIG.3




U.S. Patent Oct. 8,2019 Sheet 3 of 28 US 10,440,846 B2

FIG.4

\‘/ /’ ! _/
/A S
/ \ \
101 \ 3533
102



U.S. Patent Oct. 8,2019 Sheet 4 of 28 US 10,440,846 B2




U.S. Patent Oct. 8,2019 Sheet 5 of 28 US 10,440,846 B2

FIG.OA




U.S. Patent Oct. 8,2019 Sheet 6 of 28 US 10,440,846 B2




U.S. Patent Oct. 8,2019 Sheet 7 of 28 US 10,440,846 B2

FIG.7




U.S. Patent Oct. 8,2019 Sheet 8 of 28 US 10,440,846 B2

FIG.9
,1/,“;
Ve
—3
52
FIG.10 52 24 20D 24
INTTTY on !
l{ /' ....... s ¥

E
=

{ ~.

N
30 4i(q "X




U.S. Patent Oct. 8,2019 Sheet 9 of 28 US 10,440,846 B2

FIG. 11

2§b‘“‘ 3 ., H X
21al (1)) | 1T G § 1

2332{2?&}'@“”“"/’ :::: ’;“ \Eéb
24T ] o

21a3{21a)--




U.S. Patent Oct. 8,2019 Sheet 10 of 28 US 10,440,846 B2

FIGTZ2A

21a

a2 2121 2120 |

. 2y Y02A o1,
: = 102Q 102P

20
\ 21a3 21

~ A

A
101(100)



U.S. Patent Oct. 8,2019 Sheet 11 of 28 US 10,440,846 B2

FIG.12B

{2‘3;&2\} {Qia‘i
Yy (Pla)(21a)
AN \ ; iG;QA

VAT J /101 102P /.
\ ) } [ f@“ @ %/mszg

\ 21ad 2?32
Yy (2'33) (2?'3} 3

\ J
/




U.S. Patent

Oct. 8, 2019

/
i / \
1028 / [ T :‘3\
\ L

N
[
P
&
2
¢

L
! \
10264 21

% ; _102B

i

5 ’E;
Fal—102b

‘\
Wb
{\W\ 21T m/ :_.A

2
2T

Sheet 12 of 28

US 10,440,846 B2

1000

/
/
/

|

Vel |

A

L1028

Lo
4 sz

?{328

NN

‘§ 02b

297"
I
(,.....JJ




U.S. Patent Oct. 8,2019 Sheet 13 of 28 US 10,440,846 B2

102Q 102P '
Q0P g, 20 |

FIG.14 1024 2D 1024
i
}

FIG.15

Insertion
resistance value(N)

A

: Ead
Displacement(mm)



U.S. Patent Oct. 8, 2019

FIG.16

. 200 102A

21a3

\ @212 fo2q 102

Sheet 14 of 28 US 10,440,846 B2

22

N

2 3}5‘\

\
Ay

}
A

—102a

e

A 1028

P KM

N

SR-1026G

01 (100)

\

1000

102A

102Q 1027
o/

TN s
N 1020 3[{3253

332@




U.S. Patent

Oct. 8, 2019

Sheet 15 of 28 US 10,440,846 B2

‘ 1026

I>~101(100)

L 101b




U.S. Patent Oct. 8,2019 Sheet 16 of 28 US 10,440,846 B2

FIG.18 102 )
3@25 :.\ (l\\ . - '/x P % G 28
10K _T0TK- N\ N iR

N T e
-" s




U.S. Patent Oct. 8,2019 Sheet 17 of 28 US 10,440,846 B2

102A
101 EG?P mza 27
| / ma

FIG.21 S

,ff:f 1 {}g a T

¢ ’,./ ",//““"“M - L
1OK(103) o945 P



U.S. Patent Oct. 8,2019 Sheet 18 of 28 US 10,440,846 B2

FIG.22

2A
101a f /§

TR o
oc. 102B 102A jpp102A 1028~ 44,

\\ { / ’X ‘ e
10323\ )L/ ..,/'ﬁ:_,//égaf
‘ ) el Y

R




U.S. Patent Oct. 8,2019 Sheet 19 of 28 US 10,440,846 B2

102

1028 102A L 102P
ok 0y

] 110101
110K(103) R
101K\ 111K ?@28 @@2@3 /102P
N 20/ 7 _1ota

110K(103) 50 108

;/ 2
2ok 1028 102A #
; }QZQ\ /’}{ 22

' - +20
g, 21

“:”; Go02p

101K\

m«‘m%)



U.S. Patent Oct. 8,2019 Sheet 20 of 28 US 10,440,846 B2

- 101(100)
) '_%

FIG.24

T

200

200

\\%\

200



U.S. Patent Oct. 8,2019 Sheet 21 of 28 US 10,440,846 B2

FIG.25




U.S. Patent Oct. 8,2019 Sheet 22 of 28 US 10,440,846 B2

FIG.26

1204




U.S. Patent Oct. 8,2019 Sheet 23 of 28 US 10,440,846 B2

200

FIG.27A

FIG.278

FIG.27C




U.S. Patent Oct. 8,2019 Sheet 24 of 28 US 10,440,846 B2

204




U.S. Patent Oct. 8,2019 Sheet 25 of 28 US 10,440,846 B2

FIG.29

, Ll j AL \
yp2 N pl

599 2| | o5

205d




US 10,440,846 B2

Sheet 26 of 28

Oct. 8, 2019

U.S. Patent

FIG.30A




U.S. Patent Oct. 8,2019 Sheet 27 of 28 US 10,440,846 B2

FIG.S0B 2{}40 \‘Nu \ ,4\ / 45 /4 ( A) /49}3,

| /\/\\ s
T : grie




U.S. Patent

FIG318

200X~ _

Oct. 8, 2019 Sheet 28 of 28

US 10,440,846 B2

e

o,

; \

dian T
T Ataly

41a0 |



US 10,440,846 B2

1
BRACKET AND ASSEMBLY STRUCTURE
FOR BRACKET

RELATED APPLICATIONS

This application claims the priority of Japanese Patent
Application No. 2017-084197 filed on Apr. 21, 2017. The
disclosure of the prior application is hereby incorporated
herein in the entirety by reference.

BACKGROUND OF THE INVENTION
Field of the Invention

This invention relates to a bracket to be assembled to a
case such as an ECU case, and an assembly structure for
assembling the bracket to the case.

Description of Related Art

For example, an electronic control unit (ECU) for a
vehicle is mounted to a vehicle body such that an ECU case
including a circuit board is attached via a bracket to a panel
member of the vehicle body. Here, as a method for assem-
bling the bracket and the case, for example, Japanese
Laid-Open Patent Publication No. 2006-220171 discloses a
method in which a plate-shaped insertion portion provided
to a bracket is inserted into a gap between one outer
peripheral side surface of an ECU case and L-shaped
opposed pressing portions which protrude on the outer
peripheral side surface so as to be opposed to each other in
the outer circumferential direction of the case and bend in
such directions as to approach each other, thereby assem-
bling the case and the bracket.

However, in this method, when a vehicle body vibrates
due to travelling vibration of the vehicle or the like, there is
a possibility that the bracket is rocked in the outer circum-
ferential direction of the case so as to cause rattling.

An object of this invention is to prevent the bracket from
rattling in the outer circumferential direction of the case
when the bracket is assembled to the case.

SUMMARY OF THE INVENTION

In order to achieve the above object, a bracket of this
invention is a bracket for attaching an electronic control unit
to a predetermined member, the bracket including: a bracket
body having a main surface opposed portion which is to face
a main surface of a case of the electronic control unit, and
a side surface opposed portion which extends in a bending
direction from the main surface opposed portion and which
is to face an outer peripheral side surface of the case; a
plate-shaped insertion portion to be inserted into a gap
between the outer peripheral side surface of the case and an
elastic pressing portion which protrudes from the outer
peripheral side surface and then, at a protruding end thereof,
bends and extends in an outer circumferential direction of
the case; a detachment preventing latch portion configured
to, when the insertion portion is inserted to a predetermined
assembled position in the gap, be latched with a predeter-
mined latch portion of the case, thereby retaining the case in
a detachment prevented state; and abutting wall portions
which extend toward the outer peripheral side surface of the
case from the side surface opposed portion, on both outer
sides in the outer circumferential direction of the insertion
portion, and which are to be located in contact with the outer
peripheral side surface.
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In the above configuration, when the insertion portion of
the bracket is inserted into the gap between the outer
peripheral side surface of the case and the elastic pressing
portion protruding from the outer peripheral side surface and
extending from the protruding end in the outer circumfer-
ential direction of the case, the detachment preventing latch
portion of the bracket is latched with the latch portion of the
case, whereby the case and the bracket are assembled in the
detachment prevented state. In addition, the bracket has the
abutting wall portions which come into contact with the
outer peripheral side surface of the case on both outer sides
in the outer circumferential direction of the case with respect
to the insertion portion inserted into the gap of the case, in
the assembled state. By the abutting wall portion on both
outer sides, the bracket is prevented from rattling in the outer
circumferential direction of the case. That is, in the insertion
structure for assembling the case and the bracket, rattling is
likely to occur by the bracket moving in the outer circum-
ferential direction of the case, but since the abutting wall
portions are provided to further outer sides sandwiching the
insertion structure, the rattling can be effectively suppressed.

In the above configuration, the abutting wall portions may
be formed to extend along an insertion direction of the
insertion portion, and connected to the main surface opposed
portion. In this configuration, since the abutting wall por-
tions are formed as wall portions elongated in the insertion
direction, longer contact areas with the outer peripheral side
surface of the case are ensured, whereby rattling can be
stably suppressed. In addition, since the abutting wall por-
tions elongated in the insertion direction are connected to the
main surface opposed portion, rigidity of the abutting wall
portions increases and rattling can be more stably sup-
pressed.

In the above configuration, the side surface opposed
portion may have, in a state of being assembled to the case,
a frame shape having: an end frame portion opposed to the
main surface opposed portion; a first side frame portion
connecting the end frame portion and the main surface
opposed portion, on a first side in the outer circumferential
direction; a second side frame portion connecting the end
frame portion and the main surface opposed portion, on a
second side opposite to the first side; and a central frame
portion connecting the end frame portion and the main
surface opposed portion, at a center in the outer circumfer-
ential direction.

In the case where the side surface opposed portion has the
frame shape, the abutting wall portions can be formed on the
first side frame portion and the second side frame portion. In
this configuration, it is possible to form the abutting wall
portions using the frame portions forming the frame shape of
the side surface opposed portion, and therefore it is not
necessary to add an extra structure for forming the abutting
wall portions.

In the case where the side surface opposed portion has the
frame shape, on the end frame portion, the detachment
preventing latch portion may be formed at a center of a zone
between a central connection portion connected with the
central frame portion and each of side connection portions
connected with the first and second side frame portions, and
the end frame portion may have, on both sides of the center
of the zone, weak portions having lower rigidity than the
detachment preventing latch portion. Thus, at a time of
bringing the case into the detachment prevented state, the
insertion portion of the bracket is inserted into the gap
between the outer peripheral side surface and the elastic
pressing portion of the case in a predetermined insertion
direction which is parallel with the outer peripheral side
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surface and perpendicular to the outer circumferential direc-
tion of the case. In the insertion, the elastic pressing portion
of'the case is received in a direction opposite to the insertion
direction through an opposition clearance between each
detachment preventing latch portion protruding downward
and the insertion portion in the bracket, whereby the inser-
tion portion reaches the assembled position in the gap, while
in the reception, the elastic pressing portion presses each
detachment preventing latch portion, whereby a center of the
end frame portion is pushed up with the weak portions
elastically deformed, so as to expand the opposition clear-
ance and allow the elastic pressing portion to be received.
After the reception, the end frame portion is elastically
restored, whereby the received elastic pressing portion is, as
the predetermined latch portion, latched by the detachment
preventing latch portion, so that the detachment prevented
state can be established.

In this configuration, in order to insert the insertion
portion of the bracket into the gap between the outer
peripheral side surface and the elastic pressing portion of the
case, it is necessary to insert the elastic pressing portion into
the opposition clearance between the detachment preventing
latch portion and the insertion portion of the bracket. How-
ever, the detachment preventing latch portion has a shape
protruding downward for latching the elastic pressing por-
tion inserted into the opposition clearance, from the opposite
side in the insertion direction, so as to prevent detachment.
Therefore, at the time of inserting the elastic pressing
portion of the case into the opposition clearance between the
detachment preventing latch portion and the insertion por-
tion of the bracket, the insertion is hampered. In order to
allow the insertion, the bracket needs to be elastically
deformed so as to expand the opposition clearance. In this
regard, in the above configuration, the weak portions are
formed in zones on both sides adjacent to the detachment
preventing latch portion, and therefore, using the weak
portions effectively, it is possible to cause elastic deforma-
tion so as to expand the opposition clearance by pushing up
the detachment preventing latch portion protruding down-
ward.

An assembly structure for bracket according to this inven-
tion is an assembly structure for assembling the above-
described bracket to a case of an electronic control unit,
wherein the case has a protrusion protruding outward, at a
position corresponding to one of the abutting wall portions
on the outer peripheral side surface of the case, and the
bracket has, in the one of the abutting wall portions, a cutout
portion formed so as not to interfere with the protrusion.

In the above configuration, at the time of assembling the
bracket to the case, it is necessary to match the position of
the protrusion of the case and the position of the cutout
portion of the bracket. Therefore, even in the case where
assembly portions for assembling the bracket to the case are
provided on a plurality of outer peripheral side surfaces of
the case, it is possible to prescribe the assembly portion to
which the bracket should be assembled, the assembly direc-
tion (insertion direction of the insertion portion of the
bracket), and the like, by deliberately providing the protru-
sions on the case, and thus erroneous assembly can be
prevented.

In the above assembly structure, the case may have a body
part having an opening in one surface of an outer periphery
of the case, and a cover assembled so as to cover the
opening, the cover may have assembly portions assembled
s0 as to overlap both outer peripheral side surfaces adjacent
to the opening on the outer periphery of the case and thus
each forming the protrusion, and the cutout portion may be
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located so as to overlap the corresponding assembly portion,
thereby preventing release of an assembled state of the cover
with respect to the opening.

In the above configuration, by the position of the protru-
sion of the case and the cutout portion of the bracket, it is
possible to not only prevent erroneous assembly but also
prevent the cover from coming off.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is an exploded perspective view showing a bracket
and a case separated from each other in an assembly
structure for the bracket and the case according to the first
embodiment of this invention;

FIG. 2 is a perspective view showing the assembly
structure in which the bracket and the case in FIG. 1 are
assembled with each other;

FIG. 3 is an exploded perspective view showing the
bracket and a panel member separated from each other in an
attachment structure for the bracket and the panel member
according to the first embodiment of this invention;

FIG. 4 is a side view showing the attachment structure in
which the bracket is attached to the panel member in FIG.
3;

FIG. 5 illustrates an attachment method for attaching the
bracket to the panel member;

FIG. 6A is a sectional view showing a state in which latch
portions are inserted into attachment holes, when the panel
member is cut along a plane parallel with the main surface
thereof;

FIG. 6B is an enlarged sectional view of a part around an
insertion latch portion in FIG. 6A;

FIG. 6C is an enlarged sectional view of a part around a
go-around latch portion in FIG. 6A;

FIG. 7 is a perspective view of the bracket in FIG. 1;

FIG. 8 is a perspective view of the bracket in FIG. 1 as
seen from a direction different from FIG. 7,

FIG. 9 is a back view of the bracket in FIG. 1;

FIG. 10 is a front view of the bracket in FIG. 1;

FIG. 11 is a plan view of the bracket in FIG. 1;

FIG. 12A illustrates an assembly method for assembling
the bracket to the case in FIG. 1, using a cross section along
XII-XII line in FIG. 10;

FIG. 12B is a view that follows the view in FIG. 12A;

FIG. 13 illustrates the assembly method for assembling
the bracket to the case in FIG. 1, using a cross section along
X1III-X1IT line in FIG. 4 without showing the panel member;

FIG. 14 is a sectional view showing elastic deformation of
the bracket when the bracket is assembled to the case in FIG.
1, as seen from the front side of the bracket;

FIG. 15 is a graph showing change in an insertion
resistance value which changes as assembly progresses by
insertion, when the bracket is assembled to the case in FIG.
1

FIG. 16 illustrates a method for detaching the bracket
from the case in FIG. 2, using a cross section along XII-XII
line in FIG. 10;

FIG. 17 is a sectional view showing the inclined attitude
of the case when the bracket is detached from the case in
FIG. 16;

FIG. 18 is a perspective view showing the case in FIG. 1;

FIG. 19 is an exploded perspective view of the case in
FIG. 18;

FIG. 20 is a plan view of the bracket and the case in FIG.
1

FIG. 21 is a sectional view along XXI-XXI line in FIG.

10;
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FIG. 22 is a sectional view along XXII-XXII line in FIG.
20;

FIG. 23 illustrates an assembly method for assembling the
cover to a body part in the case in FIG. 1, using a cross
section along XXI-XXI line in FIG. 20;

FIG. 24 is a method for detaching the bracket from the
panel member, using a cross section along XXIV-XXIV line
in FIG. 20;

FIG. 25 is an enlarged sectional view of a part of the cross
section in FIG. 24, for illustrating coming-off of the bracket
from the panel member in detail;

FIG. 26 is an exploded perspective view showing a
bracket and a panel member separated from each other in an
attachment structure for the bracket and the panel member
according to the second embodiment of this invention;

FIG. 27A is a sectional view showing a state in which
latch portions are inserted into attachment holes, when the
panel member in FIG. 26 is cut along a plane parallel with
the main surface thereof;

FIG. 27B is an enlarged sectional view of a part around an
insertion latch portion in FIG. 27A;

FIG. 27C is an enlarged sectional view of a part around a
go-around latch portion in FIG. 27A;

FIG. 28 is an exploded perspective view showing a
bracket and a panel member separated from each other in an
attachment structure for the bracket and the panel member
according to the third embodiment of this invention;

FIG. 29 is a sectional view showing the attachment
structure for a bracket and a panel member according to the
fourth embodiment of this invention, when the panel mem-
ber is cut along a plane parallel with the main surface
thereof;

FIG. 30A is a sectional view showing a state in which
latch portions are inserted into attachment holes of a panel
member in an attachment structure for the bracket and the
panel member according to the fifth embodiment of this
invention, when the panel member is cut along a plane
parallel with the main surface thereof;

FIG. 30B is an enlarged sectional view of a part around an
insertion latch portion in FIG. 30A;

FIG. 30C is an enlarged sectional view of a part around a
go-around latch portion in FIG. 30A;

FIG. 31A illustrates rattling of the bracket, using a back
view of the bracket attached to the panel member in FIG.
30A; and

FIG. 31B is a partially enlarged view of FIG. 31A.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Embodiments of this invention will be described with
reference to examples shown in the drawings.

In this embodiment, as shown in FIG. 1 and FIG. 2, an
assembly structure 1000 (see FIG. 2) for assembling a
bracket 1 to a case 101 is formed, and as shown in FIG. 3
and FIG. 4, an attachment structure 2000 (see FIG. 4) for
attaching the bracket 1 to a panel member 200 is formed.
Hereinafter, the assembly structure 1000 and the attachment
structure 2000 will be described.

The case 101 is a housing for an electronic control unit
(ECU) 100. Therefore, the assembly structure 1000 of this
embodiment can be also said to be an assembly structure for
assembling the bracket 1 to the ECU 100. As shown in FIG.
18 and FIG. 19, the ECU 100 has the case 101, a circuit
board 120 included in the case 101, and a connector 130 for
connection with the circuit board 120.
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The case 101 has quadrangular main surfaces 1015
opposed to each other, and outer peripheral side surfaces
101a surrounding the outer periphery of the opposition
space between the main surfaces 1015. However, a body part
111 of the case 101 covers only three sides (i.e., three
surfaces) of the outer periphery of the opposition space
between the main surfaces 1015 and thus has the rectangular
outer peripheral side surfaces 101a on the three sides, while
an opening 111H is formed on the remaining one side (i.e.,
one surface). The circuit board 120 is stored into the body
part 111 through the opening 111H. The connector 130 is
assembled to the circuit board 120 with a terminal portion
131 connected thereto. When the circuit board 120 is stored
in the body part 111, the connector 130 comes into a state in
which a connection portion 132 thereof to be connected to
a counterpart connector is exposed from the opening 111H.
The case 101 has a cover 112 assembled to the body part 111
so as to cover the opening 111H. The cover 112 has a
connector opening 112H allowing the connector 130 to be
exposed, and is assembled to the body part 111 so as to close
the gap between the connector 130 and the inner edge of the
opening 111H of the case 101.

The bracket 1 is made of resin, and as shown in FIG. 1 and
FIG. 2, has a bracket body 10 and assembly portions 20 to
be assembled with the case 101.

In an assembled state (see FIG. 2) of being assembled
with the case 101 by the assembly portions 20, the bracket
body 10 has: a main surface opposed portion 3 located so as
to face the main surface 1015 of the case 101; and a side
surface opposed portion 2 extending from the main surface
opposed portion 3 to the main surface 1015 side and located
at a position opposed to the outer peripheral side surface
1014 of the case 101.

In the assembled state (see FIG. 2), as shown in FIG. 7
and FIG. 8, the main surface opposed portion 3 has: a main
surface 3a to face the main surface 1015 of the case 101;
rib-like abutting stopper portions 31 protruding from the
main surface 3a; and elastic pressing pieces 32 obliquely
extending from the main surface 3a to elastically press the
main surface 1015 of the assembled case 101.

The side surface opposed portion 2 is formed to extend
from the main surface opposed portion 3 toward the main
surface 3a side in a direction 200Z (see FIG. 4) perpendicu-
lar to the main surface opposed portion 3. As shown in FIG.
11, in the assembled state (see FIG. 2), the side surface
opposed portion 2 forms a frame shape having: an end frame
portion 2A opposed, on the main surface 3a side, to the main
surface opposed portion 3; a first side frame portion 2B
connecting the end frame portion 2A and the main surface
opposed portion 3, on one side in an outer circumferential
direction S (see FIG. 21) of the case 101; a second side
frame portion 2C connecting the end frame portion 2A and
the main surface opposed portion 3, on the other side; and
a central frame portion 2D connecting the end frame portion
2A and the main surface opposed portion 3, at the center in
the outer circumferential direction S.

As shown in FIG. 7 and FIG. 8, each assembly portion 20
has an insertion portion 21 and a detachment preventing
latch portion 22. On the other hand, as shown in FIG. 23, the
case 101 has, on its outer peripheral side surface 101a,
assembly portions 102 forming a gap 102G into which the
insertion portions 21 are inserted. The assembly portion 20
is assembled to the assembly portion 102 of the case 101 by
the insertion portion 21 being inserted into the gap 102G.

As shown in FIG. 21 and FIG. 22, the assembly portions
102 of the case 101 are L-shaped opposed wall portions
having: opposed wall portions 1028, 102B formed so as to
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protrude upward while being opposed to each other in the
outer circumferential direction S (see FIG. 21) of the case
101, on the outer peripheral side surface 101a; and elastic
pressing portions 102A, 102A bending from the distal end
sides of the opposed wall portions 102B, 102B and extend-
ing in the outer circumferential direction of the case 101. As
shown at the lowermost stage in FIG. 23, both elastic
pressing portions 102A have: elastic base end portions 102Q
extending from the opposed wall portions 102B in parallel
with the outer peripheral side surface 101a in such directions
as to approach each other; and elastic distal end portions
102P inclined from the distal end sides of the elastic base
end portions 102Q toward the outer peripheral side surface
101a sides. The gap 102G into which the insertion portions
21 are inserted is formed between the opposed wall portions
102B, 102B opposed to each other (see FIG. 13) and
between the outer peripheral side surface 101a and the
elastic pressing portions 102A, 102A extending so as to
approach each other (see FIG. 12A and FIG. 12B). Here, an
insertion direction I of the insertion portions 21 into the gap
102G is defined as a direction that is parallel with the outer
peripheral side surface 101a having the assembly portions
102 (elastic pressing portions 102A, 102A) on the case 101
and is perpendicular to the outer circumferential direction S
(see FIG. 21). On the other hand, the insertion portions 21
are formed in a plate shape. When the insertion portions 21
are inserted into the gap 102G formed by the assembly
portions 102 of the case 101, the insertion portions 21 come
into a detachment prevented state with respect to the assem-
bly portions 102, and as a result, the bracket 1 is assembled
to the case 101 as shown in FIG. 2.

In the side surface opposed portion 2 of the bracket 1 in
the assembled state, the insertion portions 21 are located on
a side close to the outer peripheral side surface 101a of the
case 101 (see FIG. 2), and are formed to extend from the
main surface opposed portion 3 in a direction 200Z (see FI1G.
12A) perpendicular thereto. As shown in FIG. 7 and FIG. 8,
the insertion portions 21 are plate-shaped wall portions
extending in such directions as to be separated from each
other from the distal end sides of base end wall portions 24,
24 extending in the downward direction toward the outer
peripheral side surface 101a of the case 101, on one side
(i.e., first side frame portion 2B side) and the other side (i.e.,
second side frame portion 2C side) in the outer circumfer-
ential direction S (see FIG. 21) of the central frame portion
2D. On distal end surfaces 215, 215 (which can be also said
to be both side surfaces 215, 215 of the insertion portions 21)
at the extending ends of the insertion portions 21 extending
in such directions as to be separated from each other, sliding
projections 21T are formed as shown in FIG. 11.

As shown in FIG. 11 and FIG. 13, the sliding projections
21T are arc-shaped protrusions protruding from both side
surfaces 215, 215, of the insertion portions 21, which face
the opposed wall portions 102B, 102B when the insertion
portions 21 are inserted into the gap 102G. When the
insertion portions 21 are inserted into the gap 102G, the
sliding projections 21T are pressed to the opposed wall
portions 102B, 102B in a form similar to point-to-point
contact rather than surface-to-surface contact. Therefore, the
contact area is small and the insertion resistance of the
insertion portions 21 can be greatly reduced. Thus, assembly
of the bracket 1 and the case 101 is facilitated.

Here, as shown in FIG. 11, two sliding projections 21T are
formed on one side surface 215 (i.e., on the first side frame
portion 2B side) of both side surfaces 215, 215, and one
sliding projection 21T is formed on the opposite other side
surface 215 (i.e., second side frame portion 2C side), and
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thus a total of three sliding projections 21T are formed. By
the three sliding projections 21T contacting with the
opposed wall portions 102B, 102B at three points, the
bracket 1 assembled to the case 101 by insertion comes into
a rattling prevented state in which movements in any direc-
tions on a plane passing through those three points relative
to the case 101 are all restricted.

When the insertion portions 21 are inserted into the gap
102G, upper surfaces 21a of the insertion portions 21 are
pressed downward by the elastic pressing portions 102A (see
FIG. 23). Here, as shown in FIG. 12A, each upper surface
21a has: a rear-side upper surface 21a3 in the insertion
direction I of the insertion portion 21; an intermediate slope
surface 21a2 descending frontward in the insertion direction
I from the rear-side upper surface 21a3; and a front-side
upper surface 21al extending frontward in the insertion
direction I from the intermediate slope surface 2142 and thus
located lower than the rear-side upper surface 2143, and
further has, on the front side in the insertion direction I of the
front-side upper surface 21al, a front-end upper surface
21a0 serving as a guide slope surface. When each insertion
portion 21 is inserted into the gap 102G, the elastic pressing
portion 102A slides on the upper surfaces 2140, 21a1, 2142,
21a3 sequentially from the front side to the rear side in the
insertion direction 1. Further, since the bottom surface of
each insertion portion 21 opposite to the upper surface 21a
is formed to be flat, the thickness of the insertion portion 21
decreases frontward in the insertion direction I in accor-
dance with the upper surfaces 2140, 21al, 2142, 21a3. It is
noted that the upper surfaces 21a0, 21a1, 2142, 2143 may be
formed at least in an area on which the elastic pressing
portion 102A is to slide, and the remaining area may not be
formed in such a shape. Here, of the insertion portion 21, a
surface area to be opposed to the elastic base end portion
102Q is formed to have the same thickness as the upper
surface 2143 area which is the thickest.

As shown in FIG. 13, the sliding projections 21T are
formed so as to appear alternately, in the insertion direction
1, on both side surfaces 215, 215 of the insertion portions 21.
Here, as shown in FIG. 11, one sliding projection 21T is
formed in a zone corresponding to the front-side upper
surface 21al on one side surface 215 of the insertion portion
21, one sliding projection 21T is formed in a zone corre-
sponding to the intermediate slope surface 21a2 on the other
side surface 215 of the insertion portion 21, and one sliding
projection 21T is formed in a zone corresponding to the
rear-side upper surface 21a3 on the one side surface 215 of
the insertion portion 21.

As shown in FIG. 11 and FIG. 12A, in the side surface
opposed portion 2, the detachment preventing latch portions
22 are formed on the front side in the insertion direction I of
the insertion portions 21 and protrude downward so as to
approach the outer peripheral side surface 101a of the case
101. In the side surface opposed portion 2, the insertion
portions 21 are located lower than the detachment prevent-
ing latch portions 22, and front-side end portions 21A in the
insertion direction I of the insertion portions 21 are located
on the rear side in the insertion direction [ with respect to the
detachment preventing latch portions 22.

Here, as shown in FIG. 8, the detachment preventing latch
portions 22 are formed so as to protrude downward on the
end frame portion 2A of the side surface opposed portion 2.
Specifically, as shown in FIG. 11, FIG. 7, and FIG. 8, the
detachment preventing latch portions 22 are formed, on the
end frame portion 2A, in zones between a central connection
portion 2AD connected with the central frame portion 2D
and side connection portions 2AB, 2AC connected with the
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side frame portions 2B, 2C. More specifically, as shown in
FIG. 10, the detachment preventing latch portions 22 are
formed at the centers of the zones between the central
connection portion 2AD and the side connection portions
2AB, 2AC on the end frame portion 2A. On the other hand,
on both sides of the center of each zone, the detachment
preventing latch portions 22 are not formed, and these parts
where the detachment preventing latch portions 22 are not
formed are weak portions 2AE, 2AE (see FIG. 14). That is,
in the central zones where the detachment preventing latch
portions 22 are formed and both end zones where the
connection portions 2AB, 2AC, 2AD with the other frame
portions 2B, 2C, 2D are formed, the end frame portion 2A
is formed as a high-rigidity portion having high rigidity,
whereas in the zones where the detachment preventing latch
portions 22 and the connection portions 2AB, 2AC, 2AD are
not formed, the end frame portion 2A is formed as a weak
portion 2AE which has lower rigidity than the high-rigidity
portion and is easily elastically deformed.

In the assembled state (see FIG. 2) with the case 101, the
detachment preventing latch portions 22 are latched with the
assembly portions 102 serving as predetermined latch por-
tions on the case 101, thereby retaining the case 101 in a
detachment prevented state. Specifically, when the insertion
portions 21 are inserted to a predetermined assembled
position in the gap 102G between the elastic pressing
portions 102A and the outer peripheral side surface 101a,
each detachment preventing latch portion 22 goes over the
elastic pressing portion 102A to the front side thereof in the
insertion direction I of the insertion portion 21, so as to be
latched with a front-side end surface 102a of the elastic
pressing portion 102A (see lower stage in FIG. 12B).

As described above, by inserting the insertion portions 21
into the gap 102G formed by the assembly portions 102
forming the L-shaped opposed wall portions on the outer
peripheral side surface 101a of the case 101, a detachment
prevented state is established in which the assembly portions
102 are latched by the detachment preventing latch portions
22, whereby the bracket 1 is assembled to the case 101.

Here, an assembling method and the assembly structure
1000 for the bracket 1 and the case 101 (ECU 100) by the
assembly portions 20 will be specifically described.

As described above, assembly between the bracket 1 and
the case 101 is performed by inserting each insertion portion
21 of the bracket 1 into the gap 102G (first opposition
clearance) provided in the assembly portion 102 of the case
101, as shown in FIG. 12A, FIG. 12B, and FIG. 13. Here, at
the time of the insertion, the elastic pressing portion 102A
forming the gap 102G of the case 101 needs to pass through
an opposition clearance 20G (second opposition clearance:
see upper stage in FIG. 12A) between the detachment
preventing latch portion 22 and the insertion portion 21 of
the bracket 1. However, as shown at the upper stage in FIG.
12A, even if the insertion portion 21 of the bracket 1 is
attempted to be directly inserted into the gap 102G of the
case 101, the detachment preventing latch portion 22 of the
bracket 1 comes into contact with the elastic pressing
portion 102A of the case 101, so that the elastic pressing
portion 102A of the case 101 cannot enter the opposition
clearance 20G of the bracket 1. Therefore, the insertion
portion 21 of the bracket 1 also cannot enter the gap 102G
of the case 101, and the bracket 1 and the case 101 cannot
be assembled.

However, as shown at the middle stage and the lower
stage in FIG. 12A, when the assembly portion 20 of the
bracket 1 in the contact state is pressed to the elastic pressing
portion 102A of the case 101 and thereby one or more of the
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side surface opposed portion 2, the assembly portion 20, and
the elastic pressing portion 102A are elastically deformed,
the elastic pressing portion 102A of the case 101 is allowed
to enter the opposition clearance 20G (second opposition
clearance) of the bracket 1, and thus the insertion portion 21
of the bracket 1 is also allowed to be inserted into the gap
102G (first opposition clearance) of the case 101. Specifi-
cally, mainly the following three elastic deformations occur,
so that the elastic pressing portion 102A is allowed to enter
the opposition clearance 20G.

The first elastic deformation is elastic deformation of the
side surface opposed portion 2, and is elastic deformation in
which each detachment preventing latch portion 22 of the
bracket 1 moving in the insertion direction I is pushed up by
the elastic pressing portion 102A as shown in FIG. 14. The
first elastic deformation occurs at the weak portions 2AE,
2AE on both sides of the detachment preventing latch
portion 22 in the end frame portion 2A, and by the weak
portions 2AE being elastically deformed, the center of the
end frame portion 2A is pushed up. As a result, the oppo-
sition clearance 20G (see FIG. 12A) between the detachment
preventing latch portion 22 and the insertion portion 21 of
the bracket 1 expands, so that it becomes easy for the elastic
pressing portion 102A to enter the opposition clearance 20G.

The second elastic deformation is elastic deformation of
the elastic pressing portion 102A, and is elastic deformation
in which the elastic distal end portion 102P on the distal end
side of the elastic pressing portion 102A is pushed up by the
insertion portion 21 of the bracket 1 going into the underside
thereof as shown at the lower stage in FIG. 12A. The second
elastic deformation occurs at the elastic distal end portion
102P formed as an inclined piece extending downward on
the distal end side of the elastic pressing portion 102A. In the
elastic pressing portion 102A, by the elastic distal end
portion 102P being pushed up, the entire elastic pressing
portion 102A including the elastic base end portion 102Q
becomes close to a straight shape and the width thereof in
the thickness direction is narrowed. As a result, the elastic
pressing portion 102A becomes such a shape that can easily
enter the opposition clearance 20G between the detachment
preventing latch portion 22 and the insertion portion 21 of
the bracket 1.

The third elastic deformation is elastic deformation of the
assembly portion 20, and is elastic deformation in which the
insertion portion 21 of the bracket 1 is pushed down by the
elastic pressing portion 102A as shown at the lower stage in
FIG. 12A. The third elastic deformation occurs from the
front side in the insertion direction I in the insertion portion
21. The insertion portion 21 is pushed down from the front
side in the insertion direction I with which the elastic distal
end portion 102P comes into contact, and thus the opposition
clearance 20G between the detachment preventing latch
portion 22 and the insertion portion 21 of the bracket 1
expands, so that it becomes easy for the elastic pressing
portion 102A to enter the opposition clearance 20G. The
front side in the insertion direction I of the insertion portion
21, which first comes into contact with the elastic pressing
portion 102A, is a relatively thin part (see upper stage in
FIG. 12A) where the upper surfaces 2140, 21a1 are formed,
and therefore is easily elastically deformed.

The procedure for causing the first, second, and third
elastic deformations will be described.

As shown at the middle stage in FIG. 12A, the elastic
pressing portion 102A is caused to enter in the direction
opposite to the insertion direction I of the insertion portion
21 through the opposition clearance 20G (second opposition
clearance) between the upper-side detachment preventing



US 10,440,846 B2

11

latch portion 22 and the lower-side insertion portion 21 of
the bracket 1, and then is received to the back side of the
opposition clearance 20G. In this reception, the case 101 is
inclined relative to the bracket 1 so that the front side in a
receiving direction J (opposite to insertion direction I) is up
and the rear side is down. Then, the inclined case 101 is
moved in an inclination direction K1 thereof toward the
receiving direction J side, to cause the elastic pressing
portion 102A to enter the second opposition clearance 20G.
That is, the elastic pressing portion 102A is caused to
approach the opposition clearance 20G so as to move
obliquely upward (in the drawing, upper-left direction) from
the lower side of the detachment preventing latch portion 22.

Thus, as shown at the lower stage in FIG. 12A, the elastic
pressing portion 102A comes into contact with the front-end
upper surface 2140 of the insertion portion 21. Here, the
front-end upper surface 21a0 of the insertion portion 21 is
formed as the guide slope surface descending toward the
front side in the insertion direction I. Therefore, when the
elastic pressing portion 102A has come into contact with the
front-end upper surface 2140, if the insertion portion 21 is
pushed into the far side in the insertion direction I, the elastic
pressing portion 102A directly slides on the front-end upper
surface 2140 in the receiving direction J. At this time, the
elastic pressing portion 102A pushes down the front-end
upper surface 21a0 on which the elastic pressing portion
102A is sliding, and pushes up the detachment preventing
latch portion 22 located on the upper side. Thus, the first and
third elastic deformations (see lower stage in FIG. 12A, and
FIG. 14) occur, so that the opposition clearance 20G of the
bracket 1 is expanded.

Meanwhile, as shown in FIG. 14, the elastic pressing
portion 102A at this time undergoes downward pressing to
the elastic base end portion 102Q from the detachment
preventing latch portion 22 located on the upper side, and
upward pressing to the elastic distal end portion 102P from
the insertion portion 21 located on the lower side, whereby
the second elastic deformation occurs in which the elastic
base end portion 102Q on the base end side is lowered and
the elastic distal end portion 102P on the distal end side is
pushed upward. As a result, the width in the thickness
direction of the entire elastic pressing portion 102A is
reduced. The elastic pressing portion 102A having a reduced
width in the thickness direction is allowed to enter into the
back side of the opposition clearance 20G even if the first
and third elastic deformations to expand the opposition
clearance 20G of the bracket 1 do not occur so greatly.

In this way, reception of the elastic pressing portion 102A
into the opposition clearance 20G (second opposition clear-
ance) of the bracket 1 is enabled and the elastic pressing
portion 102A is moved in the receiving direction J to enter
into the back side of the opposition clearance 20G (second
opposition clearance), whereby the insertion portion 21 of
the bracket 1 is inserted into the gap 102G (first opposition
clearance) of the case 101. As shown in FIG. 13, insertion
of the insertion portions 21 of the bracket 1 into the gap
102G is performed while the sliding projections 21T formed
on both side surfaces 215, 215 of the insertion portions 21
slide on inner side wall surfaces 1025 of the opposed wall
portions 102B, 102B of the case 101. Further, as shown at
the middle stage and the lower stage in FIG. 12B and FIG.
14, the insertion of the insertion portions 21 into the gap
102G is performed while the elastic pressing portions 102A
of the case 101 are pressed to the upper surfaces 21a of the
insertion portions 21 and slide on the upper surfaces 21a.

Thereafter, as shown at the lower stage in FIG. 12B and
the upper right stage in FIG. 13, when the entire elastic
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pressing portions 102A have passed by the detachment
preventing latch portions 22 and the reception is completed,
the first to third elastic deformations are all released (i.e.,
elastic restoration) and the insertion portions 21 reach a
predetermined assembled position. Thus, the bracket 1 is
assembled to the case 101. Specifically, by the first elastic
deformation being released, each detachment preventing
latch portion 22 goes over the elastic pressing portion 102A
to the front side thereof in the insertion direction I so as to
be latched, and thus a detachment prevented state is estab-
lished in which the elastic pressing portion 102A is pre-
vented from being detached in the insertion direction I (i.e.,
frontward in the insertion direction I). Thus, the bracket 1 is
assembled to the case 101.

Here, when the detachment prevented state is established,
the above second and third elastic deformations relevant to
the elastic pressing portions 102A are completely released,
but the elastic pressing portions 102A are in contact with the
upper surfaces 21a (specifically, rear-side upper surfaces
21a3) of the insertion portions 21. However, in the detach-
ment prevented state, one or both of the second elastic
deformation and the third elastic deformation may slightly
remain.

The bracket 1 that has come into the detachment pre-
vented state with respect to the case 101 as described above
is retained at the predetermined assembled position as
shown in FIG. 4. In the bracket 1 retained at the assembled
position, the main surface opposed portion 3 can be caused
to further approach the case 101 side over the assembled
position. However, this approaching is restricted by the
abutting stopper portions 31 and the elastic pressing pieces
32 formed on the main surface opposed portion 3 of the
bracket 1.

In the detachment prevented state, each abutting stopper
portion 31 is close to and opposed to the main surface 1015
of the case 101 which faces the main surface opposed
portion 3 of the bracket 1. When the bracket 1 excessively
moves to the far side in the insertion direction I, the abutting
stopper portion 31 comes into contact with the main surface
10154, thereby restricting further movement.

In the detachment prevented state, each elastic pressing
piece 32 is elastically deformed so as to constantly press, in
the insertion direction I, the main surface 1015 of the case
101 which faces the main surface opposed portion 3 of the
bracket 1 (see FIG. 4). Thus, the case 101 is retained in a
state in which the assembly portion 102 (here, the elastic
pressing portion 102A) is latched (contacts) with the detach-
ment preventing latch portion 22.

Next, the insertion resistance when the insertion portions
21 of the bracket 1 are inserted into the gap 102G of the case
101 as described above will be described.

As shown by curve Z in FIG. 15, the insertion resistance
occurring due to insertion of the insertion portions 21 into
the gap 102G reaches the first peak Z1 when the first to third
elastic deformations occur. Then, the second peak 72 is
reached when the second sliding projection 21T of the
insertion portions 21 enters the gap 102G, the third peak 73
is reached when the elastic pressing portions 102A of the
case 101 ride onto the rear-side upper surfaces 21a3 from the
intermediate slope surfaces 2142, and the fourth peak 74 is
reached when the third sliding projection 21T of the inser-
tion portions 21 enters the gap 102G.

In FIG. 15, the curve A represents the value of insertion
resistance caused by the first to third elastic deformations,
the curve B represents the value of insertion resistance
caused by the second sliding projection 21T entering the gap
102G, the curve C represents the value of insertion resis-
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tance caused by the elastic pressing portions 102A riding
onto the rear-side upper surfaces 21a3 from the intermediate
slope surface 2142, the curve D represents the value of
insertion resistance caused by the third sliding projection
21T entering the gap 102G, and the curve Z represents the
value of insertion resistance obtained by synthesizing these
insertion resistance values. Each curve A, B, C, D, Z is
shown in a simple manner so as to reflect the respective
insertion resistance tendencies, and do not reflect specific
insertion resistance values.

As shown by the curve A in FIG. 15, the insertion
resistance caused by the first to third elastic deformations
increases as the elastic pressing portions 102A of the case
101 slide on the front-end upper surfaces 21a0 of the
insertion portions 21 of the bracket 1, and reaches a peak a
when the elastic pressing portions 102A reach the front-side
upper surfaces 21al. Thereafter, the insertion resistance
mildly decreases. The peak a of the insertion resistance due
to the first to third elastic deformations corresponds to a time
when, as shown in FIG. 14, the elastic pressing portions
102A become able to enter the opposition clearances 20G
between the detachment preventing latch portions 22 and the
insertion portions 21, i.e., when the first and second elastic
deformations occur with the maximum displacements.
Thereafter, the bracket 1 continues to be subjected to drag
resistance by the insertion portions 21 sliding through the
gap 102G of the case 101, while keeping the elastic
deformed state.

As shown by the curve B in FIG. 15, insertion resistance
caused by the second sliding projection 21T reaches a peak
b when the second sliding projection 21T counted from the
front side in the insertion direction I among the sliding
projections 21T formed alternately in the insertion direction
1 on both side surfaces 215, 215 of the insertion portions 21
of the bracket 1 enters the gap 102G of the case 101 (see
lower right stage in FIG. 13), and thereafter mildly
decreases. In the insertion portions 21 of the bracket 1, when
the first sliding projection 21T counted from the front side
in the insertion direction I enters the gap 102G (see lower
left stage in FIG. 13), the sliding projection 21T on the side
surface 215 opposite to the side surface 216 on which the
first sliding projection 21T is formed has not entered the gap
102G yet. Therefore, at this stage, the insertion portions 21
can enter the gap 102G with a margin. However, the second
sliding projection 21T counted from the front side in the
insertion direction I is a projection formed on the side
surface 215 opposite to the first sliding projection 21T, and
when this second sliding projection 21T enters the gap
102G, sliding resistance occurs in such a manner that the
first and second sliding projections 21T, 21T on both sides
are both crushed. Also in the case of this sliding resistance,
after the peak b is reached when the second sliding projec-
tion 21T enters the gap 102G, drag resistance continues to
act while these sliding projections 21T, 21T of the insertion
portions 21 are sliding.

As shown in the curve C in FIG. 15, insertion resistance
caused when the elastic pressing portions 102A of the case
101 are to ride onto the rear-side upper surfaces 21a3 from
the intermediate slope surfaces 2142 increases as the elastic
pressing portions 102A of the case 101 sliding on the upper
surfaces 21a of the insertion portions 21 of the bracket 1
approach the rear-side upper surfaces 21a3, on the interme-
diate slope surfaces 21a2. Then, when the elastic pressing
portions 102A ride onto the rear-side upper surfaces 21a3,
the insertion resistance reaches a peak c¢ and thereafter,
mildly decreases. Here, since the rear-side upper surfaces
2143 are located on the rear side in the insertion direction I
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relative to the second sliding projection 21T, the peak ¢
occurs after the peak b. The peak ¢ of the insertion resistance
due to the intermediate slope surfaces 2142 and the rear-side
upper surfaces 21a3 corresponds to a time when the second
elastic deformation of the elastic pressing portions 102A of
the case 101 occurs with the maximum displacement. There-
after, drag resistance continues to act by the elastic pressing
portions 102A sliding on the rear-side upper surfaces 2143
while the above elastically deformed state is kept.

As shown by the curve D in FIG. 15, insertion resistance
caused by the third sliding projection 21T reaches a peak d
when the third sliding projection 21T counted from the front
side in the insertion direction | among the sliding projections
21T formed alternately in the insertion direction I on both
side surfaces 215, 2156 of the insertion portions 21 of the
bracket 1 enters the gap 102G of the case 101 (see upper
right stage in FIG. 13), and thereafter mildly decreases.
When the second sliding projection 21T counted from the
front side in the insertion direction I enters the gap 102G
(see lower right stage in FIG. 13), the insertion portions 21
of the bracket 1 are in such a condition as to rattle in a
direction inclined with respect to the insertion direction I,
but when the third sliding projection 21T enters the gap
102G (see upper right stage in FIG. 13), a rattling prevented
state is established by three-point contact and thus the
insertion attitude is fixed. After the sliding resistance reaches
the peak d when the third sliding projection 21T enters the
gap 102G, drag resistance continues to act by all the sliding
projections 21T sliding.

The insertion resistance (curve Z) over the entire range
when the insertion portions 21 of the bracket 1 are inserted
into the gap 102G of the case 101 almost coincides with a
shape obtained by synthesizing the above four insertion
resistances (curves A, B, C, D). In this embodiment, when
these four insertion resistances (curves A, B, C, D) are
synthesized, the positions of the peaks a, b, ¢, d in the
insertion direction I are set to be different from each other.
Thus, the entire insertion resistance (curve Z) has no section
in which peaks overlap and the insertion resistance greatly
increases.

It is noted that, other than the above insertion resistances
(curves A, B, C, D), there are elements that cause change in
the entire insertion resistance (curve Z), but such elements
have less influence than the above insertion resistances
(curves A, B, C, D) and therefore are omitted.

Next, a method for detaching the assembled bracket 1 and
case 101 (ECU 100) from each other and the assembly
structure 1000 for the bracket 1 and the case 101 (ECU 100)
that enables the detachment will be specifically described
with reference to FIG. 16 and FIG. 17.

The detachment direction of the case 101 with respect to
the bracket 1 is the same direction as the insertion direction
1 of the insertion portions 21 described above. Therefore,
here, the detachment direction is denoted by the same
reference character and thus referred to as detachment
direction 1. The receiving direction J of the elastic pressing
portions 102 A described above is opposite to the detachment
direction I. The insertion direction I can be also said to be the
assembly direction of the bracket 1 to the case 101.

The assembled bracket 1 and case 101 are in a detachment
prevented state in which each detachment preventing latch
portion 22 has come over the elastic pressing portion 102A
to the front side thereof in the detachment direction of the
case 101 so as to be latched (see first stage (uppermost stage)
in FIG. 16). In order to release the detachment prevented
state and detach the case 101 from the bracket 1, first, the
case 101 is inclined relative to the bracket 1 so that the rear
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side (left side in FIG. 16) in the detachment direction I of the
elastic pressing portion 102A is up and the front side (right
side in FIG. 16) in the detachment direction I is down (see
second stage in FIG. 16, and FIG. 17). At this time, the
elastic pressing portion 102A presses down the front side
(i.e., opposition clearance 20G side) in the detachment
direction I of the insertion portion 21. Thus, the front side in
the detachment direction I of the insertion portion 21 is
elastically pushed down, so that the opposition clearance
20G (second opposition clearance) is expanded. The case
101 inclined relative to the bracket 1 is moved in an
inclination direction K2 thereof toward the front side in the
detachment direction I, thereby allowing the elastic pressing
portion 102A to enter the opposition clearance 20G (second
opposition clearance) (see third stage in FIG. 16). That is,
the state in which the elastic pressing portion 102A is latched
by the detachment preventing latch portion 22 is released.
Then, the elastic pressing portion 102A passes by the
detachment preventing latch portion 22, whereby detach-
ment of the case 101 from the bracket 1 is completed (see
fourth stage (lowermost stage) in FIG. 16). After the detach-
ment is completed, the insertion portion 21 that has been
pushed down is elastically restored to its original position.

In this way, from the bracket 1 assembled to the case 101
in a detachment prevented state, the case 101 (ECU 100) can
be easily detached by inclining the case 101 as shown in
FIG. 17. This inclination can be made owing to the presence
of a space 9S formed between the case 101 and the main
surface opposed portion 3 of the bracket 1. In a state in
which the bracket 1 and the case 101 are assembled, the
elastic pressing pieces 32 of the bracket 1 press the case 101
in the direction opposite to the receiving direction I,
whereby the space 9S is formed between the main surface
opposed portion 3 and the case 101 opposed to each other.
The inclination of the case 101 is made by causing the case
101 to enter the space 9S (more specifically, a side (lower
side in FIG. 17) of the space 9S that is far from the assembly
portion 20 side). Also in the case of assembling the bracket
1 and the case 101, the case 101 is inclined relative to the
bracket 1 (the middle stage in FIG. 12A), and the inclination
in this case is also made by using a space corresponding to
the space 9S.

The inclination directions K1, K2 shown in the drawings
may be set such that the first side (lower side in FIG. 17) of
the main surface opposed portion 3 in a direction 200Y in
which latch portions 4, 5 are opposed to each other (here-
inafter, referred to as latch portion opposition direction
200Y) becomes closer to the main surface opposed portion
3, and the opposite second side (upper side in FIG. 17) is
separated from the main surface opposed portion 3, in order
to allow assembly and detachment of the bracket 1 with
respect to the case 101. Thus, the inclination directions K1,
K2 are not predetermined fixed directions. The inclination
directions K1, K2 shown in FIG. 12A, FIG. 16, FIG. 17 are
examples of inclination directions needed for assembly/
detachment of the bracket 1 with respect to the case 101, and
the inclination angles thereof may be different from those
shown in the drawings, depending on the amount of elastic
deformation of each part of the assembly portions 20. In
addition, each inclination angle may vary during assembly/
detachment of the bracket 1 with respect to the case 101.
Also, it is not necessary that the inclination directions K1,
K2 coincide with each other.

As shown in FIG. 7 and FIG. 8, the main surface opposed
portion 3 has: the main surface 3a to face the main surface
1015 of the case 101 in the above-described assembled state
(see FIG. 2); the rib-like abutting stopper portions 31
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protruding from the main surface 3a; and the elastic pressing
pieces 32 obliquely extending from the main surface 3a to
elastically press the main surface 1015 of the assembled case
101.

Here, the bracket body 10 in this embodiment has abutting
wall portions 23, 23 as shown in FIG. 7 and FIG. 8.

The abutting wall portions 23, 23 are wall portions
extending from the side surface opposed portion 2 toward
the outer peripheral side surface 101a of the case 101, at
positions on both outer sides of the insertion portions 21 in
the outer circumferential direction S of the case 101, in the
assembled state (see FIG. 2) of the bracket 1 and the case
101, and are located so as to come into contact with the outer
peripheral side surface 101a. Here, the abutting wall por-
tions 23, 23 are formed at the first side frame portion 2B and
the second side frame portion 2C, respectively. In the
insertion structure (i.e., insertion portion 21 and assembly
portion 102) for assembling the case 101 and the bracket 1
as described above, there is a possibility that the bracket 1
rattles by being rocked in the outer circumferential direction
S (see FIG. 21) with respect to the case 101. In this regard,
the abutting wall portions 23, 23 are provided so as to
sandwich both assembly portions 102 of the case 101 and are
to have contact with the outer peripheral side surface 101a
of'the case 101, whereby rocking of the bracket 1 in the outer
circumferential direction S can be prevented.

Here, the abutting wall portions 23, 23 are wall portions
extending downward from the first side frame portion 2B
and the second side frame portion 2C of the side surface
opposed portion 2 by such a length as to come into contact
with the outer peripheral side surface 101a of the case 101.
In addition, here, the abutting wall portions 23, 23 are
formed along the longitudinal directions on the first side
frame portion 2B and the second side frame portion 2C.
Thus, it is ensured that the abutting wall portions 23, 23 have
wider contact areas with the outer peripheral side surface
101a of the case 101 along the longitudinal direction,
whereby rocking in the outer circumferential direction S is
suppressed. In addition, the abutting wall portions 23, 23 are
connected with the main surface opposed portion 3 and
therefore have high rigidity, whereby rocking in the outer
circumferential direction S can be more stably suppressed.

One of the abutting wall portions 23, 23 has a cutout
portion 23K as shown in FIG. 7 and FIG. 8.

The case 101 has a protrusion 103 (see FIG. 1) protruding
outward, at a position corresponding to the one of the
abutting wall portions 23 on the outer peripheral side surface
101a, and the cutout portion 23K is formed so as not to
interfere with the protrusion 103 when the bracket 1 is
assembled to the case 101. Thus, at the time of assembling
the bracket 1 to the case 101, unless the position of the
protrusion 103 of the case 101 and the position of the cutout
portion 23K of the bracket 1 are matched with each other,
the abutting wall portion 23 and the protrusion 103 interfere
with each other and thus the assembly cannot be performed.
Here, as shown in FIG. 18, the assembly portions 102 to be
assembled with the bracket 1 are provided at a plurality of
locations on the case 101. Specifically, the assembly por-
tions 102 are provided correspondingly for the three outer
peripheral side surfaces 101a.

It is noted that the protrusions 103 are formed by assem-
bly portions 110K provided to the cover 112 of the case 101,
as shown in FIG. 18 and FIG. 19. Here, the case 101 is
formed by assembling the cover 112 to the opening 111H
formed in one surface of the outer periphery of the body part
111, and the cover 112 has the assembly portions 110K
which are assembled so as to overlap, from outside, the
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respective outer peripheral side surfaces 101a adjacent to the
opening 111H in the outer circumferential direction S of the
case 101. Since the assembly portions 110K are located so
as to overlap the outer peripheral side surfaces 101a of the
case 101, the assembly portions 110K are to protrude
outward on the outer peripheral side surfaces 101a and thus
appear as the protrusion 103.

Here, a method for assembling the body part 111 and the
cover 112 which form the case 101 will be described.

As shown in FIG. 23, in order to assemble the body part
111 and the cover 112, first, the cover 112 is caused to
approach the opening 111H of the body part 111. As the
cover 112 approaches the opening 111H, each assembly
portion 110K comes into contact with a latch projection
101K formed at the opening 111H side, on the outer periph-
eral side surface 101a adjacent to the opening 111H of the
body part 111. From this contact state, the cover 112 is
further pushed, so that the assembly portion 110K is elas-
tically deformed to ride onto the latch projection 101K and
then ride over the same. Then, after riding over the latch
projection 101K, the assembly portion 110K is latched with
the latch projection 101K to establish a detachment pre-
vented state. Thus, the cover 112 is assembled to the opening
111H of the body part 111.

At this time, the cutout portion 23K of the side frame
portion 2C of the bracket 1 is located in an overlapping
manner above the assembly portion 110K (see lowermost
stage in FIG. 23). Thus, the cutout portion 23K functions as
a lock portion for preventing the assembled state of the cover
112 with the opening 111H from being released. That is, in
order to detach the cover 112 from the opening 111H, it is
necessary to move the cover 112 in the direction opposite to
the direction in the case of assembly to the opening 111H.
However, for this movement, it is necessary to release the
latched state of the assembly portion 110K and the latch
projection 101K. For the release, the assembly portion 110K
needs to be elastically deformed so as to ride onto and ride
over the latch projection 101K in the direction opposite to
the direction in the case of assembly. However, the side
frame portion 2C is located above a distal end portion 111K,
of the assembly portion 110K, that is latched with the latch
projection 101K. Therefore, the elastic deformation for
riding onto and riding over the latch projection 101K cannot
be performed. As a result, when the bracket 1 is assembled,
a locked state is established in which the latched state of the
assembly portion 110K and the latch projection 101K cannot
be released.

Here, as shown at the lowermost stage in FIG. 23, the
width of the distal end portion 111K of the assembly portion
110K is longer than the thickness of the side frame portion
2C. Therefore, when the bracket 1 is assembled, release of
the latched state of the assembly portion 110K and the latch
projection 101K can be reliably prevented.

Next, attachment of the bracket 1 to the panel member
200 will be described.

As shown in FIG. 3, the bracket 1 has an insertion latch
portion 4 and a go-around latch portion 5. On the other hand,
the panel member 200 has a first attachment hole 204
corresponding to the insertion latch portion 4 and a second
attachment hole 205 corresponding to the go-around latch
portion 5, as through holes that penetrate in the thickness
direction.

As shown in FIG. 4, the insertion latch portion 4 extends,
from the first side (lower side in FIG. 4) of the main surface
opposed portion 3 in the opposition direction 200Y of the
latch portions 4, 5, to the rear side (i.e., the side opposite to
the side facing the case 101) of the main surface opposed
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portion 3, and is to be inserted and latched in the corre-
sponding first attachment hole 204 of the panel member 200.
Here, the insertion latch portion 4 has a pillar portion 42 and
an elastic latch piece 41. The pillar portion 42 extends
rearward from the bracket body 10 and is to be inserted into
the first attachment hole 204. The elastic latch piece 41
extends from the distal end side toward the base end side of
the pillar portion 42, on the first side (lower side in FIG. 4)
of the pillar portion 42 in the latch portion opposition
direction 200Y, and when the pillar portion 42 is inserted
into the first attachment hole 204, the elastic latch piece 41
is latched so as to press the panel member 200 from a back
surface 2004 side toward a front surface 2004 side. In this
latched state, the elastic latch piece 41 is elastically
deformed toward the second side (upper side in FIG. 4) in
the latch portion opposition direction 200Y, and presses, in
the first attachment hole 204, the panel member 200 toward
the first side (lower side in FIG. 4) in the latch portion
opposition direction 200Y.

The elastic latch piece 41 has a base-end-side elastic
portion 41B and a distal-end-side elastic portion 41A. The
base-end-side elastic portion 41B has an outer surface 415
(hereinafter, referred to as base-end-side slope outer surface
41b) which is on the side opposite to the pillar portion 42 and
which has such a slope shape that the distance from the pillar
portion 42 increases from the distal end side toward the base
end side of the pillar portion 42 (see FIG. 5). The distal-
end-side elastic portion 41A has an outer surface 4la
(hereinafter, referred to as distal-end-side slope outer surface
41a) which is on the side opposite to the pillar portion 42 and
which has such a slope shape that the distance from the pillar
portion 42 decreases from the distal end side toward the base
end side of the pillar portion 42 (see FIG. 5). Here, the
distal-end-side elastic portion 41A and the base-end-side
elastic portion 41B form a bent shape bent at the connection
portion therebetween, and the base-end-side slope outer
surface 415 and the distal-end-side slope outer surface 41a
are formed contiguously so as to be folded back.

A distal end portion 41AT (hereinafter, referred to as
insertion distal end portion 41AT) of the distal-end-side
elastic portion 41A is to pass through the first attachment
hole 204 to protrude to the front surface 200qa side of the
panel member 200 (see FIG. 4). The insertion distal end
portion 41AT has an outer surface 41¢ (see FIG. 25: here-
inafter, referred to as distal-end outer surface 417) which is
on the side opposite to the pillar portion 42 and which has
such a slope shape as to form a dented corner portion at the
connection portion with the distal-end-side slope outer sur-
face 41a, from the distal end side toward the base end side
of the pillar portion 42 (see upper stage in FIG. 5).

As shown in FIG. 4, the go-around latch portion 5 has a
bent arm shape having a base end portion 53, an interme-
diate portion 51, and a distal end portion 52, and is formed
as an elastic arm that is elastically deformable. The base end
portion 53 extends, from the second side (upper side in FIG.
4) opposite to the first side of the main surface opposed
portion 3 in the latch portion opposition direction 200Y, to
the rear side (i.e., the side opposite to the side facing the case
101) of the main surface opposed portion 3, and is to be
inserted into the corresponding second attachment hole 205
of the panel member 200. The intermediate portion 51 goes
around to the back surface 2005 side of the panel member
200 from the base end portion 53 located in the second
attachment hole 205, and extends along the back surface
20056 toward the second side (upper side in FIG. 4) in the
latch portion opposition direction 200Y. The distal end
portion 52 is a contact portion which comes into contact with
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the panel member 200 from the back surface 2005 side, on
the distal end side of the intermediate portion 51 which
comes around to the back surface 2005 side. Here, the distal
end portion 52 is a projection that projects from the distal
end of the intermediate portion 51 toward the panel member
200 side, to come into contact with the back surface 2005
thereof. In the contact state of the distal end portion 52, the
go-around latch portion 5 is elastically deformed in such a
direction that the distal end portion 52 side is separated from
the back surface 2005 of the panel member 200, and as a
result, the distal end portion 52 has contact with the back
surface 2005 of the panel member 200 so as to press the back
surface 2005 toward the front surface 2004 side.

Here, the attachment method and the attachment structure
2000 for attaching the bracket 1 to the panel member 200
will be specifically described with reference to FIG. 5.

First, as shown at the upper stage in FIG. 5, the go-around
latch portion 5 of the bracket 1 is inserted through the second
attachment hole 205 of the panel member 200. When the
go-around latch portion 5 is inserted through the second
attachment hole 205, the base end portion 53 passes through
the second attachment hole 205 of the panel member 200
and the intermediate portion 51 extends toward the second
side (right side in FIG. 5) in the latch portion opposition
direction 200Y, on the back surface 2005 side of the panel
member 200.

From this state, the insertion latch portion 4 of the bracket
1 is inserted into the first attachment hole 204 of the panel
member 200. At this time, as shown at the middle stage in
FIG. 5, the insertion latch portion 4 is elastically deformed
to be contracted as a whole by the elastic latch piece 41
approaching the pillar portion 42, and thereby is inserted
through the first attachment hole 204. Specifically, as the
insertion latch portion 4 is inserted into the first attachment
hole 204, the base-end-side slope outer surface 415 presses
while sliding on an inner edge 204c¢ (see FIG. 6B), of the first
attachment hole 204, that is on the first side (left side at the
middle stage in FIG. 5: arrow p0 direction side) in the latch
portion opposition direction 200Y. By this pressing, the
elastic latch piece 41 is elastically deformed so as to
approach the pillar portion 42 as the insertion advances. In
addition, by this pressing, the entire bracket 1 is pressed
toward the second side (right side at the middle stage in FI1G.
5: arrow PO direction side) in the latch portion opposition
direction 200Y, and the base end portion 53 of the go-around
latch portion 5 is in contact with and pressed to an inner edge
2054 on the second side of the second attachment hole 205,
whereby an inserted pressed state is established.

Then, as the insertion of the insertion latch portion 4 into
the first attachment hole 204 is advanced, as shown at the
middle stage in FIG. 5, the distal end portion 52 of the
go-around latch portion 5 of the bracket 1 comes into contact
with the back surface 2005 of the panel member 200, and a
fulcrum portion 7 of the bracket 1 comes into contact with
the front surface 200qa of the panel member 200. From here,
in order to further insert the insertion latch portion 4, the
insertion latch portion 4 needs to be further elastically
deformed to be closer to the pillar portion 42. At this time,
the principle of leverage is exerted in which the insertion
latch portion 4 being pressed into the first attachment hole
204 is the point of effort, the fulcrum portion 7 in contact
with the front surface 200a of the panel member 200 is the
fulcrum, and the distal end portion 52, of the go-around latch
portion 5, that is in contact with the back surface 2006 of the
panel member 200 is the point of load. Therefore, even if the
force for pressing the insertion latch portion 4 into the first
attachment hole 204 is comparatively small, a great insertion
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force can be produced owing to the principle of leverage.
Thus, it is possible to easily insert the insertion latch portion
4 into the first attachment hole 204.

The fulcrum portion 7 is provided at a position on the
go-around latch portion 5 side, between the insertion latch
portion 4 and the go-around latch portion 5, on the main
surface opposed portion 3, and here, comes into contact with
the panel member 200 from the front surface 2004 side. The
fulcrum portion 7 shown in FIG. 5 is located above the
second attachment hole 205 and thus appears to be not in
contact with the front surface 200qa of the panel member 200,
but actually, as shown in FIG. 4, the fulcrum portion 7 is in
contact with the peripheral part around the second attach-
ment hole 205 on the panel member 200 from the front
surface 200a side. In addition, here, as shown in FIG. 1, the
fulcrum portion 7 is formed as a long rib extending toward
both sides in the width direction of the go-around latch
portion 5, on the base end side of the base end portion 53 of
the go-around latch portion 5.

As the insertion of the insertion latch portion 4 into the
first attachment hole 204 is further advanced using the
principle of leverage, the base-end-side elastic portion 41B
of the insertion latch portion 4 finishes passing through the
first attachment hole 204. Then, in turn, the distal-end-side
elastic portion 41A of the insertion latch portion 4 passes
through the first attachment hole 204. When the distal-end-
side elastic portion 41A passes through the first attachment
hole 204, as shown at the lower stage in FIG. 5, the
distal-end-side slope outer surface 41a presses while sliding
on the inner edge 204c¢ (see FIG. 6B), of the first attachment
hole 204, that is on the first side in the latch portion
opposition direction 200Y. The distal-end-side slope outer
surface 41a, owing to its slope shape, presses the inner edge
204c of the first attachment hole 204 that is on the first side
in the latch portion opposition direction 200Y, toward the
first side (left side at lower stage in FIG. 5: arrow pl
direction side), and also presses the panel member 200 from
the back surface 2005 side toward the front surface 200a
side. As a result, while the elastic latch piece 41 is gradually
elastically restored, the insertion latch portion 4 further
moves deeply through the first attachment hole 204 by its
own force of the distal-end-side slope outer surface 41a
pressing the inner edge 204c¢ of the first attachment hole 204
that is on the first side in the latch portion opposition
direction 200Y. This movement stops at a position where the
panel member 200 comes into contact with an abutting wall
portion 8 formed on the main surface opposed portion 3 of
the bracket 1, as shown at the lower stage in FIG. 5.

In the stopped state, since the elastic latch piece 41 has not
been completely elastically restored yet, the state is still kept
in which the distal-end-side slope outer surface 41a presses
the inner edge 204¢ of the first attachment hole 204 that is
on the first side in the latch portion opposition direction
200Y, toward the first side (left side at lower stage in FIG.
5: arrow pl direction side), and also presses the panel
member 200 from the back surface 2005 side toward the
front surface 2004 side. That is, the insertion latch portion 4
in this state is in an inserted latched state in which the
distal-end-side slope outer surface 41a of the elastic latch
piece 41 is latched (contacts) from the back surface 2005
side of the panel member 200. At this time, the go-around
latch portion 5 is also in a latched state by going around to
the back surface 2005 side of the panel member 200. Such
a state in which latching between both the insertion latch
portion 4 and the go-around latch portion 5 is established is
the attached state in which the bracket 1 is attached to the
panel member 200.
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In the attached state, as described above, on the first side
(left side at lower stage in FIG. 5) in the latch portion
opposition direction 200Y of the panel member 200, the
elastic latch piece 41 that has not been completely elastically
restored yet is kept constantly pressing elastically toward the
abutting wall portion 8 side (i.e., main surface opposed
portion 3 side). Thus, on the first side of the attached panel
member 200, the bracket 1 is in a state in which rattling in
the approaching/separation direction with respect to the
panel member 200 is suppressed.

In the attached state, on the second side (right side at
lower stage in FIG. 5) in the latch portion opposition
direction 200Y of the panel member 200, the go-around
latch portion 5 is in an elastically deformed state in which
the go-around latch portion 5 goes around to the back
surface 2006 side and is elastically deformed in such a
direction that the distal end portion 52 side is separated from
the panel member 200, and the distal end portion 52 is kept
constantly pressing elastically the panel member 200 toward
the fulcrum portion 7 side (i.e., main surface opposed
portion 3 side). Thus, on the second side in the latch portion
opposition direction 200Y of the attached panel member
200, the bracket 1 is in a state in which rattling in the
approaching/separation direction with respect to the panel
member 200 is suppressed.

In addition, in the attached state, on the first side in the
latch portion opposition direction 200Y of the panel member
200, the elastic latch piece 41 that has not been completely
elastically restored yet is kept constantly pressing elastically
the inner edge 204c¢ of the first attachment hole 204 toward
the first side (p1 direction side at lower stage in FIG. 5). In
addition, by this pressing, the bracket 1 as a whole is kept
being constantly pressed also toward the second side (p2
direction side at lower stage in FIG. 5) in the latch portion
opposition direction 200Y. Therefore, the bracket 1 is in a
state in which rattling toward the first side and the second
side in the latch portion opposition direction 200Y relative
to the attached panel member 200 is suppressed.

In addition, in the attached state, the latch portions 4, 5 not
only come into latched states by being inserted into the
respective attachment holes 204, 205 and having contact
with the inner edges 204c, 205d thereof, but also the
positions of the latch portions 4, 5 are retained at predeter-
mined positions in the attachment holes 204, 205. Herein-
after, this position retention will be described.

As shown in FIG. 6A, the insertion latch portion 4 and the
inner edge of the first attachment hole 204 have position
retaining portions by which, in the inserted latched state, the
elastic latch piece 41 (distal-end-side elastic portion 41A)
constantly pressed toward the first side (upper side in FIG.
6A) in the latch portion opposition direction 200Y is
retained at a first predetermined position set in contact with
the inner edge 204c¢ (see FIG. 6B) of the first attachment hole
204 on the first side in the latch portion opposition direction
200Y. Here, as shown in FIG. 6B, attachment hole inner
edge pressing portions 48, 49 provided to the pillar portion
42, and inner edges 204a, 2045 of the first attachment hole
204, function as the position retaining portions.

Here, the elastic latch piece 41 suppresses, by its own
pressing, rattling in the latch portion opposition direction
200Y (up-down direction in FIG. 6A), in the first attachment
hole 204. However, if the elastic latch piece 41 does not have
means for preventing rattling in a perpendicular direction
200X (right-left direction in FIG. 6A) perpendicular to the
latch portion opposition direction 200Y, it is impossible to
retain the insertion latch portion 4 at the first predetermined
position by only the elastic latch piece 41.
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In this regard, the attachment hole inner edge pressing
portion 48 is a contact portion to have contact with the inner
edge 204q of the first attachment hole 204, on the first side
(left side in FIG. 6B) in the perpendicular direction 200X, in
a state in which the insertion latch portion 4 is inserted and
latched in the first attachment hole 204. On the other hand,
the attachment hole inner edge pressing portion 49 is an
elastic piece that is elastically deformable so as to press the
inner edge 2045 of the first attachment hole 204, on the
opposite second side (right side in FIG. 6B), in a state in
which the insertion latch portion 4 is inserted and latched in
the first attachment hole 204. Thus, in a state in which the
insertion latch portion 4 is inserted and latched in the first
attachment hole 204, the attachment hole inner edge press-
ing portions 48, 49 constantly press the inner edges 204a,
2045 of the first attachment hole 204 in the perpendicular
direction 200X, whereby rattling in the perpendicular direc-
tion 200X (right-left direction in FIG. 6B) is prevented and
the insertion latch portion 4 can be retained at the first
predetermined position.

Specifically, the first attachment hole 204 is formed as a
quadrangular through hole, more specifically, as a rectan-
gular through hole longer in the latch portion opposition
direction 200Y than the second attachment hole 205, and is
enclosed by four straight inner edges 204a, 2045, 204¢, 2044
each perpendicular to the latch portion opposition direction
200Y or the perpendicular direction 200X. The attachment
hole inner edge pressing portion 48 is an end on the first side
(left side in FIG. 6B) in the perpendicular direction 200X, of
the pillar portion 42 having a predetermined width in the
perpendicular direction 200X. The end surface of the attach-
ment hole inner edge pressing portion 48 has a contact area
to come into surface-to-surface contact straightly with the
straight inner edge 204 of the first attachment hole 204 that
is on the first side in the perpendicular direction 200X. On
the other hand, the attachment hole inner edge pressing
portion 49 is an elastic piece which extends from an end on
the second side (right side in FIG. 6B) of the pillar portion
42 having the predetermined width in the perpendicular
direction 200X, and which is elastically deformable toward
the first side in the perpendicular direction 200X. Therefore,
in a state in which the insertion latch portion 4 is inserted and
latched in the first attachment hole 204, the attachment hole
inner edge pressing portion 49 is stored in the first attach-
ment hole 204 while being elastically deformed toward the
first side in the perpendicular direction 200X, and thus
constantly presses the straight inner edge 2045 of the first
attachment hole 204.

Here, the attachment hole inner edge pressing portion 49
is formed so as to extend in an oblique direction 49y (see
FIG. 6B) which is toward the latch portion opposition
direction 200Y side (here, upper side in FIG. 6B) and the
second side (right side in FIG. 6B) in the perpendicular
direction 200X. In the inserted latched state (lower stage in
FIG. 5) of the insertion latch portion 4, the attachment hole
inner edge pressing portion 49 is kept in an elastically
deformed state so as to be pushed and elastically bent toward
the first side in the perpendicular direction 200X, and thus
constantly presses the inner edge 2045 of the first attachment
hole 204. Thus, the insertion latch portion 4 constantly
presses the inner edges 204a, 2045 of the first attachment
hole 204 in the perpendicular direction 200X, thereby
achieving rattling prevention and position retention in the
perpendicular direction 200X.

On the other hand, as shown in FIG. 6A, the go-around
latch portion 5 and the inner edge of the second attachment
hole 205 also have position retaining portions by which, in
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the go-around latched state, the base end portion 53 con-
stantly pressed toward the second side (lower side in FIG.
6A) in the latch portion opposition direction 200Y is
retained at a second predetermined position set on the inner
edge 2054 on the second side of the second attachment hole
205. Here, as shown in FIG. 6C, attachment hole inner edge
pressing portions 59, 59 provided to the base end portion of
the go-around latch portion 5, and inner edges 205a, 2055 of
the second attachment hole 205, function as the position
retaining portions.

Here, the base end portion 53 is pressed toward the inner
edge 2054 of the second attachment hole 205 that is on the
second side in the latch portion opposition direction 200Y,
by the elastic latch piece 41 being pressed toward the first
side in the latch portion opposition direction 200Y in the first
attachment hole 204 on the opposite side, whereby rattling
in the latch portion opposition direction 200Y (up-down
direction in FIG. 6A) is suppressed. However, if the base end
portion 53 does not have means for preventing rattling in the
perpendicular direction 200X (right-left direction in FIG.
6A) perpendicular to the latch portion opposition direction
200Y, it is impossible to retain the go-around latch portion
5 at the second predetermined position by only the base end
portion 53.

In this regard, the go-around latch portion 5 has such a
shape that the attachment hole inner edge pressing portions
59, 59 are provided to the base end portion 53, in order to
prevent rattling in the perpendicular direction 200X and stay
at the second predetermined position. The attachment hole
inner edge pressing portions 59, 59 are elastic pieces that are
elastically deformable so as to press the inner edges 205a,
2055 of the second attachment hole 205, on the first side and
the opposite second side (left side and right side in FIG. 6C)
in the perpendicular direction 200X, in the go-around
latched state in which the go-around latch portion 5 is
latched with the second attachment hole 205. Thus, in a state
in which the go-around latch portion 5 is inserted and
latched in the second attachment hole 205, the go-around
latch portion 5 constantly presses the inner edges 2054, 2055
of the second attachment hole 205, whereby rattling in the
perpendicular direction 200X (right-left direction in FIG.
6C) is prevented and the go-around latch portion 5 can be
retained at the second predetermined position.

Specifically, the second attachment hole 205 is formed as
a quadrangular through hole, more specifically, as a rectan-
gular through hole longer in the perpendicular direction
200X than the first attachment hole 204, and is enclosed by
four straight inner edges 205a, 2055, 205¢, 2054 each
perpendicular to the latch portion opposition direction 200Y
or the perpendicular direction 200X. The attachment hole
inner edge pressing portions 59, 59 are elastic pieces which
extend outward from ends on both sides (both right and left
sides in FIG. 6C) of the base end portion 53 having a
predetermined width in the perpendicular direction 200X,
and which are elastically deformable inward in the perpen-
dicular direction 200X by being pressed from the distal end
side (i.e., intermediate portion 51 side) of the base end
portion 53. Thus, in a go-around latched state in which the
go-around latch portion 5 is latched with the second attach-
ment hole 205, the attachment hole inner edge pressing
portions 59, 59 are stored in the second attachment hole 205
while being elastically deformed inward in the perpendicular
direction 200X, and thus constantly press the straight inner
edges 205a, 2055 of the second attachment hole 205.

Here, the attachment hole inner edge pressing portions 59,
59 are formed so as to extend from the base end portion 53
outward in the perpendicular direction 200X. In the go-
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around latched state (see lower stage in FIG. 5) of the
go-around latch portion 5, the attachment hole inner edge
pressing portions 59, 59 are kept in an elastically deformed
state so as to be pushed and elastically bent inward in the
perpendicular direction 200X, and thus constantly press the
inner edges 2054, 2055 of the second attachment hole 205.
Thus, the go-around latch portion 5 constantly presses the
inner edges 205a, 2055 of the second attachment hole 205
in the perpendicular direction 200X, thereby achieving rat-
tling prevention and position retention in the perpendicular
direction 200X.

It is noted that the attachment hole inner edge pressing
portions 49, 59, 59 are spaced from the main surface
opposed portion 3 and thus are formed without being
connected to the main surface opposed portion 3. Thus, the
attachment hole inner edge pressing portions 49, 59, 59 can
be easily elastically deformed.

Here, regarding the insertion latch portion 4 and the
go-around latch portion 5, the go-around latch portion 5
(base end portion 53) has a broader width in the perpen-
dicular direction 200X than the insertion latch portion 4
(elastic latch piece 41, pillar portion 42). Also, regarding the
first attachment hole 204 and the second attachment hole
205, the second attachment hole 205 has a broader hole
width in the perpendicular direction 200X than the first
attachment hole 204. Therefore, in this embodiment, a
second side pressing area 5S in which, on the second side
(lower side in FIG. 6A and FIG. 6C) in the latch portion
opposition direction 200Y, the go-around latch portion 5
presses the second attachment hole 205 toward the second
side is set as an area that is longer in the direction 200X
perpendicular to the pressing direction (i.e., latch portion
opposition direction 200Y) than a first side pressing area 4S
in which, on the first side (upper side in FIG. 6A and FIG.
6B) in the latch portion opposition direction 200Y, the
insertion latch portion 4 presses the first attachment hole 204
toward the first side. That is, since the go-around latch
portion 5 is longer in the perpendicular direction 200X, the
go-around latch portion 5 can be regarded as being in contact
with, at two locations on both end sides in the perpendicular
direction 200X, the inner edge 2054 of the second attach-
ment hole 205 that is on the second side in the latch portion
opposition direction 200Y, whereas, since the insertion latch
portion 4 is shorter in the perpendicular direction 200X, the
insertion latch portion 4 can be regarded as being in contact
with, at one location, the inner edge 204¢ of the first
attachment hole 204 that is on the first side in the latch
portion opposition direction 200Y. Thus, it can be said that
the bracket 1 is attached while pressing three different points
of the panel member 200 toward sides separated from each
other. Such three-point support not only prevents rattling in
the latch portion opposition direction 200Y but also prevents
rattling in a direction of rotation about one of the three points
on a plane passing through the three points. In addition, there
is an advantage that, as in a tripod or the like, the three-point
support is stable as compared to two-point or one-point
support and is efficient as compared to four-or-more-point
support.

By the bracket 1 being attached to the panel member 200
in the above-described manner, even if the bracket 1 is
subjected to a force in the perpendicular direction 200X due
to travelling vibration of a vehicle or the like, the insertion
latch portion 4 and the go-around latch portion 5 can be
retained at the first predetermined position and the second
predetermined position set in the first attachment hole 204
and the second attachment hole 205 by using a constantly
pressing force in the latch portion opposition direction 200Y
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via the elastic latch piece 41 and constantly pressing forces
in the perpendicular direction 200X via the attachment hole
inner edge pressing portions 49, 59, 59. Even if displace-
ment from these predetermined positions occurs, the inser-
tion latch portion 4 and the go-around latch portion 5 are
pushed back by the pressing forces acting in the latch portion
opposition direction 200Y and the perpendicular direction
200X, so that they can easily return to the original prede-
termined positions.

Next, a method for detaching the bracket 1 from the panel
member 200 and the attachment structure 2000 enabling the
same will be specifically described with reference to FIG. 24
and FIG. 25.

In order to detach the bracket 1 from the panel member
200, a jig 9D is inserted into the space 9S between the
bracket 1 and the panel member 200, and the elastic latch
piece 41 (insertion distal end portion 41A) is pushed toward
the pillar portion 42 side by the jig 9D, to release the inserted
latched state with respect to the first attachment hole 204,
thereby enabling the detachment.

Here, in order to facilitate pushing to the elastic latch
piece 41 (insertion distal end portion 41A) by the jig 9D, a
cutout portion 39 is provided in the main surface opposed
portion 3 of the bracket 1 (see FIG. 3). Specifically, the
cutout portion 39 has a shape obtained by cutting the main
surface opposed portion 3 of the bracket 1 from the end on
the first side in the latch portion opposition direction 200Y
to the part directly under the elastic latch piece 41 of the
insertion latch portion 4. In a state in which the bracket 1 is
attached to the panel member 200, by inserting a jig 9D
(here, stick-shaped jig) from the open side on the first side
of the cutout portion 39, the distal end portion 41AT
(hereinafter, referred to as insertion distal end portion 41AT)
of the elastic latch piece 41 that protrudes to the bracket 1
side through the first attachment hole 204 can be elastically
deformed toward the pillar portion 42 side, and by the elastic
deformation, the inserted latched state of the insertion latch
portion 4 with respect to the first attachment hole 204 is
released, whereby the bracket 1 can be detached from the
panel member 200.

Specifically, first, as shown at the upper stage in FIG. 24,
a stick-shaped jig 9D like a flat-blade screwdriver is inserted
into the deeper side from the open side of the cutout portion
39 along the front surface 200q of the panel member 200 (for
example, so as to slide on the front surface 200a). Then, the
jig 9D comes into contact with the insertion distal end
portion 41A of the elastic latch piece 41. However, in spite
of'the contact, the insertion of the stick-shaped jig 9D cannot
be stopped, and the insertion of the stick-shaped jig 9D
continues while elastically deforming the elastic latch piece
41 toward the pillar portion 42 side. This insertion continues
until the elastically deformed elastic latch piece 41 (insertion
distal end portion 41A) comes into contact with the pillar
portion 42, as shown at the middle stage in FIG. 24.

When the elastic latch piece 41 (insertion distal end
portion 41A) comes into contact with the pillar portion 42,
the inserted latched state with respect to the first attachment
hole 204 is released, so that the entire insertion latch portion
4 including the elastic latch piece 41 is allowed to come off
the first attachment hole 204. Therefore, in the state as
shown at the middle stage in FIG. 24, the base end side of
the stick-shaped jig 9D is raised in such a direction as to be
separated from the panel member 200 with the distal end
side of the stick-shaped jig 9D kept as it is, whereby the
bracket 1 or the case 101 is pushed up and the insertion latch
portion 4 comes off the first attachment hole 204. After the
insertion latch portion 4 comes off, the bracket 1 can be
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detached from the panel member 200 just by detaching the
go-around latch portion 5 from the second attachment hole
205.

Here, the stick-shaped jig 9D is a flat-blade screwdriver
and a tip end portion 9DT thereof has a tapered shape.
Therefore, a procedure for detaching the bracket 1 from the
panel member 200 from the state shown at the middle stage
in FIG. 24 is as follows.

That is, as shown in FIG. 25, the stick-shaped jig 9D that
has brought the elastic latch piece 41 (insertion distal end
portion 41 A) into contact with the pillar portion 42 is further
inserted to a deeper side in the insertion direction. Specifi-
cally, the stick-shaped jig 9D having contact with the
insertion distal end portion 41A of the elastic latch piece 41
is further inserted to a deeper side in the insertion direction
while sliding on the distal-end outer surface 417 of the
insertion distal end portion 41A. At this time, since the
distal-end outer surface 417 of the insertion distal end
portion 41A is formed as a slope surface ascending toward
the bracket 1 side in the insertion direction of the stick-
shaped jig 9D, the stick-shaped jig 9D moves in an arrow D1
direction while sliding on the distal-end outer surface 41¢ of
the insertion distal end portion 41A. By this movement, the
stick-shaped jig 9D is displaced toward the bracket 1 side,
and as a result, comes into contact with a bottom portion
39D of the cutout portion 39 of the bracket 1 and pushes up
the bottom portion 39D in an arrow D2 direction. That is,
once the stick-shaped jig 9D has been inserted into the
cutout portion 39 of the bracket 1 along the front surface
200q of the panel member 200, simply by directly inserting
the stick-shaped jig 9D to a deeper side, the stick-shaped jig
9D not only releases the latched state of the insertion latch
portion 4 but also is naturally displaced in such a direction
as to approach the bracket 1, thereby lifting up the bracket
1 in such a direction as to cause the bracket 1 to come off the
panel member 200. Therefore, while the bracket 1 is being
lifted up, if the tip end side of the stick-shaped jig 9D is
directly moved in an arrow D2 direction so as to be scooped
up, the bracket 1 can be easily detached from the panel
member 200. It is noted that the internal structure of the case
101 is not shown in FIG. 24 and FIG. 25.

Although the first embodiment of this invention has been
described above, this embodiment is merely illustrative, this
invention is not limited thereto, and various modifications
such as additions and omissions may be made on the basis
of the knowledge of a person skilled in the art without
departing from the scope of the claims.

Hereinafter, other embodiments different from the above
embodiment, and modifications, will be described. It is
noted that parts having the same functions as those in the
above embodiment are denoted by the same reference char-
acters, and the detailed description thereof is omitted. The
above embodiment and the following examples may be
combined to be implemented as appropriate as long as no
technical contradiction arises.

The bracket 1 of the above embodiment is attached to the
panel member 200 by using one insertion latch portion 4 and
one go-around latch portion 5 having a broader width than
the insertion latch portion 4. However, the numbers of
insertion latch portions 4 and go-around latch portions 5
may be different from the above numbers.

For example, attachment to the panel member 200 may be
made by one insertion latch portion 4 and two go-around
latch portions 5. Hereinafter, the second embodiment shown
in FIG. 26 and FIGS. 27A to 27C will be described.

In the second embodiment, the panel member 200 has one
first attachment hole 204, and one insertion latch portion 4
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is inserted and latched in the first attachment hole 204. As
shown in FIG. 27B, the inner edge 204c¢ of the first attach-
ment hole 204 that is on the first side in the latch portion
opposition direction 200Y has a position retaining shape for
retaining, at a first predetermined position on the inner edge
204c, the elastic latch piece 41 (distal-end-side elastic por-
tion 41A) pressed toward the first side. Here, when the
elastic latch piece 41 is pressed toward the first side in the
latch portion opposition direction 200Y, the inner edge 204¢
has opposed portions 204C, 204C opposed on both sides in
the perpendicular direction 200X perpendicular to the press-
ing direction p1 of the bracket 1 by the elastic latch piece 41,
and the opposition width thereof narrows toward the first
side. A position where the elastic latch piece 41 is sand-
wiched from both sides between the opposed portions 204C,
204C is defined as the first predetermined position of the
insertion latch portion 4.

Specifically, here, the inner edge 204¢ of the first attach-
ment hole 204 is formed in an arc shape, and a contact
surface 41u (surface of the elastic latch piece 41 that is on
the first side (upper side in FIG. 27B) in the latch portion
opposition direction 200Y), of the elastic latch piece 41, that
comes into contact with the inner edge 204¢ of the first
attachment hole 204, is formed in an arc shape having a
smaller diameter than that of the arc of the inner edge 204c.
In this case, the position on the arc-shaped inner edge 204¢
that is closest to the first side in the latch portion opposition
direction 200Y is the first predetermined position, an arc
section thereof on the first side in the perpendicular direction
200X with respect to the first predetermined position is one
opposed portion 204C, and an arc section thereof on the
opposite second side is the other opposed portion 204C.
When the elastic latch piece 41 is at the first predetermined
position, the elastic latch piece 41 is in contact with both
opposed portions 204C, 204C, and the both-contact state
corresponds to the state of being sandwiched from both sides
between the opposed portions 204C, 204C as described
above.

In the second embodiment, two second attachment holes
205 are provided to the panel member 200, and one go-
around latch portion 5 is inserted and latched to each of the
second attachment holes 205, 205. As shown in FIG. 27C,
the inner edge 2054 of each second attachment hole 205 that
is on the second side in the latch portion opposition direction
200Y has a position retaining shape for retaining, at a second
predetermined position on the inner edge 2054, the base end
portion 53 of the go-around latch portion 5 that is pressed
toward the second side. Here, when the base end portion 53
of'the go-around latch portion 5 is pressed toward the second
side in the latch portion opposition direction 200Y, the inner
edge 2054 has opposed portions 205C, 205C opposed on
both sides in the perpendicular direction 200X perpendicular
to the pressing direction p2 of the bracket 1 by the base end
portion 53, and the opposition width thereof narrows toward
the second side in the latch portion opposition direction
200Y. A position where the base end portion 53 is sand-
wiched from both sides between the opposed portions 205C,
205C is defined as the second predetermined position.

Specifically, here, the inner edge 2054 of the second
attachment hole 205 is formed in an arc shape, and a contact
surface 53d (surface of the base end portion 53 that is on the
second side (lower side in FIG. 27C) in the latch portion
opposition direction 200Y), of the base end portion 53 of the
go-around latch portion 5, that comes into contact with the
inner edge 2054 of the second attachment hole 205, is
formed in an arc shape having a smaller diameter than that
of the arc of the inner edge 2054. In this case, the position
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on the arc-shaped inner edge 2054 that is closest to the
second side in the latch portion opposition direction 200Y is
the second predetermined position, an arc section thereof on
the second side in the perpendicular direction 200X with
respect to the second predetermined position is one opposed
portion 205C, and an arc section thereof on the opposite
second side is the other opposed portion 205C. When the
base end portion 53 of the go-around latch portion 5 is at the
second predetermined position, the base end portion 53 is in
contact with both the opposed portions 205C, 205C, and the
both-contact state corresponds to the state of being sand-
wiched from both sides between the opposed portions 205C,
205C.

As described above, in the second embodiment, there is
one location where the insertion latch portion 4 presses the
first attachment hole 204, and there are two locations where
the base end portions 53 of the go-around latch portions 5
press the second attachment holes 205. Thus, pressing in the
latch portion opposition direction 200Y is performed at three
locations in total. Such three-point support is stable as
compared to two-point or one-point support and is efficient
as compared to four-or-more-point support. Therefore, the
bracket 1 of the second embodiment also can be stably
assembled to the panel member 200 without rattling. It is
noted that the number of insertion latch portions 4 and the
number of go-around latch portions 5 may be reversed to
each other, that is, there may be two pressing locations of the
first attachment holes 204 and there may be one pressing
location of the second attachment hole 205.

In the case where the total number of insertion latch
portions 4 and go-around latch portions 5 is three as in the
second embodiment, the following configuration may be
employed.

That is, in the second embodiment, the distances from one
insertion latch portion 4 to two go-around latch portions 5
are the same. However, for example, as shown in FIG. 28,
three latch position distance d1, d2, d3 each defined as a
distance from one latch portion to another latch portion
among the three latch portions may be different from each
other. In the case of performing assembly to the panel
member via three latch portions as described above, if the
distances from one latch portion to the other two latch
portions are the same, there is a possibility that, on a plane
parallel with the panel member, the two latch portions
located at equal distances from the one latch portion are
rocked along the same arc locus centered on the one latch
portion and thus the bracket is rattled. However, if the
distances from one latch portion to the other two latch
portions are different as described above, the rocking loci of
the two latch portions do not coincide with each other, so
that rocking can be prevented and rattling can be suppressed.

In the third embodiment shown in FI1G. 28, the distance d1
from the latch position of the insertion latch portion 4 to the
latch position of one go-around latch portion 5, the distance
d2 from the latch position of the insertion latch portion 4 to
the latch position of the other go-around latch portion 5, and
the distance d3 between the latch positions of the two
go-around latch portions 5, are different from each other.

It is noted that, as shown in FIG. 28, the above latch
position distances d1, d2, d3 each refer to a distance (which
can be also said to be a contact position distance or a
pressing position distance) between latch positions where
the attachment hole 204, 205 provided to the panel member
200 and the latch portion 4, 5 of the bracket 1 inserted
thereto are latched (contact) with each other in the attached
state of the bracket 1 and the panel member 200.
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In the case where one insertion latch portion 4 and one
go-around latch portion 5 are provided as in the first embodi-
ment, a configuration different from the first embodiment
may be employed. For example, the fourth embodiment
shown in FIG. 29 may be employed.

In the second and third embodiments, one latch portion 4,
5 is inserted into one attachment hole 204, 205. However,
two latch portions 4, 5 may be inserted into one attachment
hole 204, 205. For example, as in the fourth embodiment
shown in FIG. 29, two go-around latch portions 5, 5 may be
inserted into one second attachment hole 205. In this case,
the configuration of the first attachment hole 204 and the
insertion latch portion 4 is the same as in the second and
third embodiments, but the configuration of the second
attachment hole 205 and the go-around latch portions 5 is
different from the second and third embodiments.

That is, in the fourth embodiment, the inner edge 205d of
the second attachment hole 205 has opposed portions 205D,
205D. When the base end portions 53, 53 of the two
go-around latch portions 5, 5 are pressed toward the second
side (lower side in FIG. 29) in the latch portion opposition
direction 200Y, the opposed portions 205D, 205D are
opposed on both sides in the perpendicular direction 200X
perpendicular to the pressing direction p2 of the bracket 1 by
the base end portions 53, 53, and the opposition width
thereof narrows toward the second side in the latch portion
opposition direction 200Y. In this configuration, the inner
edge 205d of the second attachment hole 205 has a move-
ment restricting portion 205E on the second side (lower side
in FIG. 29) in the latch portion opposition direction 200Y
with respect to the opposed portions 205D, 205D. When the
base end portions 53, 53 of the two go-around latch portions
5, 5 are pressed toward the second side, the movement
restricting portion 205E comes into contact with the base
end portions 53, 53 pressed toward the second side along the
opposed portions 205D, 205D, and thus serves as a wall
portion preventing the movement caused by the pressing.

Next, the fifth embodiment will be described with refer-
ence to FIG. 30A to FIG. 30C, FIG. 31A, and FIG. 31B.

In the fifth embodiment, as shown in FIG. 30A and FIG.
30B, four corners of the first attachment hole 204 provided
to the panel member 200 are formed in an arc shape having
a larger diameter than in the other embodiments. More
specifically, the first attachment hole 204 has substantially
an elliptic shape in which both inner edges 204¢, 2044 on the
first side and the second side in the latch portion opposition
direction 200Y have an arc shape and the inner edges 204a,
2045 on both sides in the direction 200X perpendicular to
the latch portion opposition direction 200Y have a straight
shape.

The insertion latch portion 4 is formed in the same manner
as in the other embodiments. The first attachment hole inner
edge pressing portions 48, 49 are formed at both side ends
in the perpendicular direction 200X of the pillar portion 42,
and the first attachment hole inner edge pressing portion 49
on one side (here, right side in FIG. 30B) is an elastic piece
49 which extends toward the first side (upper side in FIG.
30B) in the latch portion opposition direction 200Y and
which is elastically deformable inward (toward the first
attachment hole inner edge pressing portion 48 side: left-
ward in FIG. 30B) in the perpendicular direction 200X.

The first attachment hole 204 has such a curved shape that
an inner edge 204 thereof pressed by the elastic piece 49
(distal end portion 49A thereof) in the inserted latched state
of the insertion latch portion 4 is curved inward (leftward in
FIG. 30B) in the perpendicular direction 200X as approach-
ing the first side (upper side in FIG. 30B) in the latch portion
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opposition direction 200Y. The inner edge 2047 is one end
side of the inner edge 204c¢, of the first attachment hole 204,
that is on the first side in the latch portion opposition
direction 200Y, and the extending end side (distal end
portion 49A) of the elastic piece 49 pressed to the inner edge
2047 is elastically deformed along the curved shape of the
inner edge 204r. Thus, the first attachment hole 204 is
pressed by the elastically deformed elastic piece 49 toward
both of the first side (upper side in FIG. 30B) in the latch
portion opposition direction 200Y and the outer side in the
perpendicular direction 200X (right side in FIG. 30B).

As shown in FIG. 30B, the elastic latch piece 41 of the
insertion latch portion 4 has such a shape as to press the
arc-shaped inner edge 204c¢ of the first attachment hole 204,
at two positions 41a0, 41560 on one side and the opposite
other side with respect to the center in the perpendicular
direction 200X perpendicular to the pressing direction pl
(200Y) to the first side, in the inserted latched state of the
insertion latch portion 4. On the other hand, as shown in
FIG. 30C, the base end portion 53 of the go-around latch
portion 5 has such a shape as to have contact with the inner
edge of the second attachment hole 205, on both sides in the
perpendicular direction 200X. That is, the base end portion
53 has second attachment hole inner edge pressing portions
59, 59 protruding outward on both end sides in the perpen-
dicular direction, and the second attachment hole inner edge
pressing portions 59, 59 have such shapes as to have contact
with the inner edges 205a, 20556 of the second attachment
hole 205 that are on both sides in the perpendicular direction
200X. As shown in FIG. 30A, contact positions 53a0, 5350
where the base end portion 53 of the go-around latch portion
5 is in contact with the inner edges 205a, 2055 of the second
attachment hole 205 are located outward in the perpendicu-
lar direction 200X relative to the two positions 41a0, 4150
where the elastic latch piece 41 of the insertion latch portion
4 presses the inner edge 204c¢ of the first attachment hole
204.

Here, the case where vibration in the perpendicular direc-
tion 200X occurs on the bracket 1 will be considered. FIG.
31A shows a back surface 35 side (i.e., back side of main
surface 3a) of the bracket 1 in a state of being attached to the
panel member 200, and the first attachment hole 204 and the
second attachment hole 205 of the panel member 200 are
indicated by two-dot dashed lines.

When the vibration occurs, the insertion latch portion 4 is
displaced in the right-left direction in FIG. 31A. As shown
in FIG. 31B, when a force F is applied so as to displace the
insertion latch portion 4 leftward in FIG. 31A, the insertion
latch portion 4 is subjected to a leftward force so as to be
rotated about the contact position 536 where the second
attachment hole inner edge pressing portion 59 on the left
side in FIG. 31A is in contact with the inner edge 2055 of
the second attachment hole 205. This force is composed of
forces acting in directions of arrows 41aR, 415R at the two
positions 41a0, 4150. It is noted that reference characters
41ar, 41br denote radial directions from the contact position
53b as the rotation center toward the two positions 4140,
4150. The insertion latch portion 4 presses the arc-shaped
inner edge 204c¢ of the first attachment hole 204 at the two
positions 41a0, 4150, and is displaced leftward in the
drawing while sliding on the arc-shaped inner edge 204¢ by
the pressing force. Here, of the forces acting at the two
positions 41a0, 4150, the force acting at one position 4150
has a component directed in a tangent direction 4151 on the
arc-shaped inner edge 204c¢ of the first attachment hole 204,
and also has a comparatively great component directed in a
normal direction 4152 thereof. Therefore, at the pressing
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position 4150 of the insertion latch portion 41, not only a
force in the tangent direction 4151 acts so as to cause sliding
along the arc-shaped inner edge 204¢, but also a force in the
direction 4152 acts so as to press the arc-shaped inner edge
204c¢. That is, the force F applied to the bracket 1 by the
vibration is partially received by the inner edge 204c as a
force of pressing the arc-shaped inner edge 204¢, whereby
the force of acting in the direction along the arc-shaped inner
edge 204c is decreased, and thus a sliding displacement, i.e.,
rattling, along the inner edge 204¢ can be suppressed. The
same applies to the case where the insertion latch portion 4
is displaced rightward in FIG. 31A (in this case, a tangent
direction 41al corresponds to the tangent direction 4151,
and a normal direction 41a2 corresponds to the normal
direction 41562). Thus, in the fifth embodiment, the elastic
latch piece 41 have two-point contact with the arc-shaped
inner edge 204c¢ of the first attachment hole 204, whereby
rattling of the bracket 1 can be suppressed.

DESCRIPTION OF THE REFERENCE
CHARACTERS

1000 assembly structure for bracket

2000 attachment structure for bracket

1 bracket

10 bracket body

2 side surface opposed portion

20 assembly portion

20G opposition clearance (second opposition clearance)
21 insertion portion

21a upper surface of insertion portion

215 side surface of insertion portion

21T sliding projection

22 detachment preventing latch portion

23 abutting wall portion

23K cutout portion

3 main surface opposed portion

39 cutout portion

4 insertion latch portion

41 elastic latch piece

42 pillar portion

48, 49 attachment hole inner edge pressing portion
5 go-around latch portion

51 intermediate portion

52 distal end portion

53 base end portion

59 attachment hole inner edge pressing portion
7 fulcrum portion

ID jig

9S space

100 electronic control unit (ECU)

101 case

101a outer peripheral side surface

1015 main surface

102 assembly portion

102A elastic pressing portion (pressing portion)
102B opposed wall portion

102G gap (first opposition clearance)

103 protrusion

111 body part

112 cover

111H opening

110K assembly portion

200 panel member (predetermined member)
204 first attachment hole

205 second attachment hole

1 insertion direction

32

J receiving direction

S outer circumferential direction

What is claimed is:

1. A bracket for attaching an electronic control unit to a

5 predetermined member, the bracket comprising:
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a bracket body having a main surface opposed portion
which is to face a main surface of a case of the
electronic control unit, and a side surface opposed
portion which extends in a bending direction from the
main surface opposed portion and which is to face an
outer peripheral side surface of the case;

a plate-shaped insertion portion to be inserted into a gap
between the outer peripheral side surface of the case
and an elastic pressing portion which protrudes from
the outer peripheral side surface and then, at a protrud-
ing end thereof, bends and extends in an outer circum-
ferential direction of the case;

a detachment preventing latch portion configured to,
when the insertion portion is inserted to a predeter-
mined assembled position in the gap, be latched with a
predetermined latch portion of the case, thereby retain-
ing the case in a detachment prevented state; and

abutting wall portions which extend toward the outer
peripheral side surface of the case from the side surface
opposed portion, on both outer sides in the outer
circumferential direction of the insertion portion, and
which are to be located in contact with the outer
peripheral side surface.

2. The bracket according to claim 1, wherein

the abutting wall portions are formed to extend along an
insertion direction of the insertion portion and are
connected to the main surface opposed portion.

3. The bracket according to claim 1, wherein

the side surface opposed portion has, in a state of being
assembled to the case, a frame shape having: an end
frame portion opposed to the main surface opposed
portion; a first side frame portion connecting the end
frame portion and the main surface opposed portion, on
a first side in the outer circumferential direction; a
second side frame portion connecting the end frame
portion and the main surface opposed portion, on a
second side opposite to the first side; and a central
frame portion connecting the end frame portion and the
main surface opposed portion, at a center in the outer
circumferential direction,

on the end frame portion, the detachment preventing latch
portion protruding downward is formed at a center of a
zone between a central connection portion connected
with the central frame portion and each of side con-
nection portions connected with the first and second
side frame portions, and the end frame portion has, on
both sides of the center of the zone, weak portions
having lower rigidity than the detachment preventing
latch portion, and

at a time of bringing the case into the detachment pre-
vented state,

the insertion portion of the bracket is inserted into the gap
between the outer peripheral side surface and the elastic
pressing portion of the case in a predetermined inser-
tion direction which is parallel with the outer peripheral
side surface and perpendicular to the outer circumfer-
ential direction of the case,

in the insertion, the elastic pressing portion of the case is
received in a direction opposite to the insertion direc-
tion through an opposition clearance between each
detachment preventing latch portion protruding down-
ward and the insertion portion in the bracket, whereby
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the insertion portion reaches the assembled position in
the gap, while in the reception, the elastic pressing
portion presses each detachment preventing latch por-
tion, whereby a center of the end frame portion is
pushed up with the weak portions elastically deformed,
so as to expand the opposition clearance and allow the
elastic pressing portion to be received, and

after the reception, the end frame portion is elastically

restored, whereby the received elastic pressing portion
is, as the predetermined latch portion, latched by the
detachment preventing latch portion, so that the detach-
ment prevented state is established.

4. An assembly structure for bracket, for assembling the
bracket according to claim 1 to a case of an electronic
control unit, wherein

the case has a protrusion protruding outward, at a position

corresponding to one of the abutting wall portions on
the outer peripheral side surface of the case, and

34

the bracket has, in the one of the abutting wall portions,
a cutout portion formed so as not to interfere with the
protrusion.

5. The assembly structure for bracket according to claim

5 4, wherein

10

15

the case has a body part having an opening in one surface
of an outer periphery of the case, and a cover assembled
so as to cover the opening,

the cover has assembly portions assembled so as to
overlap both outer peripheral side surfaces adjacent to
the opening on the outer periphery of the case and thus
each forming the protrusion, and

the cutout portion is to be located so as to overlap the
corresponding assembly portion, thereby preventing
release of an assembled state of the cover with respect
to the opening.



